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INDUSTRI-PLEX SITE TEHEREA RS

22 COMMERZZ Way

WOBURN. LA 01201

September 5, 1991

United States Environmental Protection Agency
HRS~CAN3, JFK Federal Building

90 Canal Street

Boston, MA 02203-2211

Attention: Mr. Joseph DeCola

RE: INDUSTRI-PLEX SITE, WOBURN, MASS.
AQUIFER PUMPING TEST

Gentlemen:

Following your approval of the Work Plan for the above test
we have commenced drilling activities on site. As
anticipated in the Work Plan, the proximity of overhead
power lines has made it necessary to revise the location of
extraction well E5 and the associated piezometers (see
enclosed plan). The purpose of this letter is to advise you
of these changes and to inform you of our interpretation of
other elements of the Work Plan. As you appreciate, we have
several field programs in progress on the site and we are
proceeding on the basis described below in order to maintain
the overall schedule. Please contact us promptly if further
discussion of these matters is required.

1. Extraction well ES and piezometers P1, P2, P4 and P8
have been ©offset approximately 40 feet in a

northeasterly direction.

2. Piezometer P& has been moved to the northeast
approximately 100 feet maintaining its original
orientation with respect to the extraction well. The
revised location of this piezometer is also affected by
the presence of sewer pipes east of the railroad lines.
The hydrogeologic function of this piezometer is
maintained by preserving its orientation relative to
the extraction system and the new location is
approximately 50 feet closer to the extraction well so
that a larger response is expected during pumping.

3. Two alternate locations are being considered for
piezometer cluster P3. The preferred location is
within the MBTA right-of-way in between the MBTA tracks
and two sewer lines. We understand that MBTA requires
that drilling in their right-of-way must be performed

- oL Tk .';\’
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at a distance from the nearest track exceeding the
height of the drilling rig. Preliminary measurements
in the field indicate that there is sufficient
horizontal clearance for drilling at this location.
The alternate location is further to the northeast
along the northern boundary of Boston Edison Right-of-
way No. 9, east of the sewer lines. A final decision
on location will be made in the field following further
discussion with MBTA. Either of the proposed locations
maintains the hydrogeclogic function of this cluster to
examine the aquifer and bedrock responses in an area
where the agquifer is thin.

Piezometer P7 has been moved to the east north east
approximately 120 feet to avoid power lines and
physical access restraints. This 1location maintains
the hydrogeologic function of this piezometer to
examine the aquifer response in an area where the
aquifer is thin. -

Additional observation wells were installed in the area
of the pumping test as part of the recent Arsenic Pit-
Chromium Lagoon hydrogeologic investigation. These
wells were not shown on the plan included in the
Aquifer Pumping Test Work Plan and in some cases the
well locations approximately correspond to proposed
piezometers. We therefore wish to use OW-48 to serve
as Piezometer P5 and OW-49 to serve as Piezometer P3.
Both wells have 10 foot screens which are located in
the most permeable zone (based on visual assessment)
close to the base of the Outwash Sand aquifer. The
plan locations of these wells and their screen depths
are such that they will fulfill the same hydrogeologic
functions as the planned piezometers.

We plan to decontaminate the drilling rig and tools
between piezometer holes by brushing off all loose
soil. Soil will be collected with the cuttings at the
drilling site, containerized and transported to the
decon area. We consider this to be a technically
acceptable procedure since the piezometers will not be
used to measure water quality. The drilling rig and
all tools will be decontaminated by steam cleaning at
the decon pad prior to drilling the pilot hole and
installing the extraction well at location ES5.

Sincerely,

N /“ .
. —_—
v ‘1“\. LT e S X1 _/ R Y

David L. Baumgartner
Project Mandger

5. Finn - Golder

D. Kling - ISRT

Naparstek - MDEP

Ostrofsky - NUS

L. Smull - G4WM

S. Yare - F2WJ

W= a3 d
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GOLDER ASSOCIATES INC.
20000 Horizon Way, Suite 500
Mt. Laurel, NJ 08054

FPax: 609-273-0778 Tel

609-273-1110

FACSIMILE TRANSMISSION

DATE TRANSMITTED: October 10, 1991 Project No.: 913-6744
TO: JOE DECOLA, USEPA

JAY NAPARSTEK, MDEP

ARNIE OSTROFSKY, NUS

DAVE BAUMGARTNER ISRT

MIKE LIGHT, ISRT
FROM: P. STEPHEN FINN
SUBJECT: INDUSTRI-PLEX SITE, WOBURN, M3A

AQUIFER PUMPING TEST

Total Number of Pages (Including Cover Page): 4
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As requested, we set out below details of how we expect to
conduct the Aquifer pumping test:

1. Pumping Rate

We will run the test at a constant discharge rate of 120
gpm. We expect to be able to run the test for 72 hours
although the final duration may be 1limited by effluent
chemistry and precipitation events as discussed further
below. A 72 hour test at 120 gpm will produce 518,400 gals
of effluent.

2. Effluent Treatment and Discharge

All groundwater extracted from the well will be treated by
carbon adsorption prior to discharge. Treated effluent will
be discharged at two locations, into the southern end of
Halls Brook Helding Area (HBHA) as discussed in the Work
Plan, and at the proposed wetland mitigation area on Site.
The flow rate from the well and the discharge rate to HBHA
will be recorded with separate flow meters. The discharge
rate on site will then be calculable by difference. Pumping
equipment will be available to discharge a maximum of 120
gpm on Site and 120 gpm to HBHA.

It is anticipated that water discharged on Site in the
proposed mitigation area will ©percclate back into
groundwater. We have estimated the available capacity of
this area from the site topographic map and the current
surface water level determined by reference to the known
elevation of a monitoring well casing in the area. Based on
a 1 foot increase in water level in the mitigation area, we



calculate that around 227,000 gals of water may be contained
in this area. This calculation does not consider
percolation or precipitation effects. Regular visual
inspections will be made during discharge in this area to
assess if the water is being adequately contained. In
addition, 100,000 gals of tank storage is available for use
on site, if necessary. :

The discharge rate to HBHA will be requlated by effluent
chemistry and will be maximized. Based on the above storage
volumes, an average discharge rate to HBHA of 44 gpm is
required throughout the test to achieve a 72 hour duration
at 120 gpm total flow. Such a discharge rate is not
inconsistent with the currently available data for untreated
effluent discussed below, and treatment is expected to lead
to higher permissible discharge rates.

3. Discharge Limits

Discharges to Halls Brook Holding Area will be regulated by
effluent chemistry in the following manner. Effluent
samples will be collected on an hourly basis from a port
immediately downstream of the carbon unit. Treated effluent
will be analyzed on site for Benzene, Toluene, Arsenic,
Chromium, Ammonia (un-ionized and total), Copper, Iron and
Zinc. The turnaround time for a complete suite of tests is
expected to be on the order of 1 to 2 hours. The following
ambient water quality criteria will be used:

Benzene 5.3 mg/l (=ppm)
Toluene 17 mg/1
Arsenic 0.36 mg/l
Chromium 1.7 mg/1
Un-ionized Ammonia 0.026 mg/l
Total Ammonia 30 mg/1
Copper 0.018 mg/1
Iron 1.0 ng/1
Zinc 0.12 mg/l

For each of the above chemicals a maximum discharge rate
will be calculated using the following equation, derived
from the formula presented in the Work Plan, and based on
the recently measured flow rate in HBHA of 1460 gpm:

Discharge rate = 1460 x Ambient criteria
(Effluent level -~ Ambient Criteria)

The actual discharge rate will be determined by whichever
chemical gives the lowest permissible discharge rate.

The presently available chemical data (5 samples) is for
untreated effluent taken from the well and storage tanks.
The data ranges and corresponding permissible discharge
rates are as follows:



Effiuent Level mqg/l Discharge Rate

Benzene <0.001 - 0.003 Unlimited
Toluene <0.001 - 0.016 Unlimited
Arsenic <0.05 - 0.09 Unlimited
Chromium <0.1 Unlimited
Un-ionized Ammonia <0.05 ~ 0.98 40 - 1582 "~ gpm
Total Ammonia 48 - 96 664 - 2433 gpm
Copper <0.05 ~ 0.65 42 - 821 gpm
Iron 2.9 = 29 52 - 768 gpm
Zinc 0.15 - 42 4 - 5840 gpm

The discharge rate to HBHA will be reviewed for each set of
effluent chenmistry data. Discharge rates will not be
increased or decreased until two sets of confirmatory data
are available for the most critical chemical. In the event
of a likely change in discharge rate, a second confirmatory
test for the most critical chemical will be executed as
guickly as the sampling and test method allows.. For
practical reasons, the discharge rate to HBHA will not
normally be varied in smaller increments than 10 gpm.

The discharge rate on Site will be the balance of the total
flow which cannot be discharged to HBHA. The tank storage
will be used as a contingency reserve in the event that on
Site capacity is reached.

Test termination will occur at 72 hours or at an earlier
time if the storage capacity on Site and in tanks is full
and the effluent chemistry does not allow discharge of the
full flow to HBHA. In the event of premature test
termination, three consecutive confirmatory results would be
required before terminating the test.

4. Schedule

Our present schedule is to complete the discharge pumping
and piping arrangements on Friday, October 11 and run the
system for a short period (around 30 - 60 minutes) to check
the discharge operation and obtain a further sample of
treated groundwater towards the end of the pumping period.
Effluent will be discharged on Site after treatment.
Chemical analyses of the treated effluent will be run on
Friday and, based on these results, we will propose an
initial discharge rate to HBHA, We will fax the test
results and our proposed initial discharge rate to HBHA to
ISRT and the Agencies as soon as possible. The main
constant rate discharge test will be run starting on Tuesday
morning.

In order for us to proceed on this basis we will require
written direction from the Agencies which should
specifically address the on Site discharge.



Please call us promptly if this does not accurately reflect
your requirements.

Regards

ML —

Steve Finn
cc. Bob Glazier, Golder

Randy White, Golder
(222222 E 222222222 X2 X2 2222 X332 2 XXX SRR RS R YL L]

PLEASE MARK TIME AFTER TRANSMISSION: sent at 1210 am/pm >

By _ R

(Initials of Sender)
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Further to our fax dated October 11, we set out below
details of the chemistry of a treated effluent sample taken
towards the end of a short trial pumping period on Friday
October, 11:

Benzene <0.001 mg/l (=ppm)
Toluene <0.001 mg/1
Arsenic <0.1 mg/1
Chromium <0.5 mg/1
Un-ionized Ammonia <0.1 mg/1
Total Ammonia 105 mg/1
Copper <0.1 mg/1
Iron 3.6 mg/1
Zinc 4.5 mg/1

Based on these results, Zinc is the critical constituent and
we propose an initial discharge rate to HBHA of 40 gpm. As
noted previocusly, the balance of the flow (80 gpm) will be
discharged on Site in the proposed wetland mitigation area.

In order for us to proceed with the planned test starting
tomorrow (Tuesday) we will regquire written direction from
the Agencies today. The Agencies confirmation to proceed
should specifically address the on Site discharge.

egards

L
Steve Finn
*************?***********************************%**********

PLEASE MARK TIME AFTER TRANSMISSION: Sent at am/pm

By L

(Initials of Sender)
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\_[NDUSTRI-PLEX SITE o hF-MED‘lF:.,TEUJT

36 COMMERCE WAY
WOBURN, MA 01801

October 15, 1991

Jogeph K. DeCola

Remedial Project Manager

Waste Management Division

U. S. EPA-1

J. P. K. FPederal Bldg., HRS-CAN3
Boston, MA 02203-2211

Dear Joe:

Thie will confirm our telephone conversation this morning,
October 15, 1991, at which time you authorized the IRST to begin
the 72-hour Aquifer Pump Test as described in the Goelder fax
dated October 10, 1991 (sent October 11, 1991). This modifilcation
to the approved Work Plan called for diverting a portion of the
treated effluent to the proposed mitigation area on-site for
storage and percolation back into the groundwater. This change is
due to the higher than expected constituent levels of the tested
chemicals from the pumping well requiring a 1imiting of the flow
rate into Halls Brook Holding Area.

In addition to the testing called out in the modified plan,
untreated samples of the well effiuent will be taken every 12
hours for analysis.

Sincerely,

cc: P. S. Finn - GAI
T. D. Kling - ISRT
M. A. Leon - WLs
D. M. Light - GA4WM

J. W, Moorman

Jay Naparstek - MDEP
Arnie Ostrofsky - NUS
E. J. Propp -.JC¢T
B. &§. Yare - F2WJ

) nmunammﬁnée
FRX 6179329580
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PROJECT: |ISRT/PUMP TEST

RECORD OF BOREHOLE E-5 (PILOT) SHEET: 10F 2

PROJECT LOCATION: MASS. BORING DATE: 09-11-91 DATUM: NGVD GZQ
PROJECT NUMBER: 913-6744 BORING LOCATION: N: 552,280.7 E: 696,172.0 [7
" g SOIL PROFILE SAMPLES PENETRATION RESISTANGE
“ — BLOWSFT B
é E 2 - 20 40 ) 80 PIEZOMETER
oul 3 oles | 4 £ . L . : STANDPPE
e | o DESCRIPTION E 2 2 E BLOWS/ | N | ¥ | WATER CONTENT, PERCENT
i |2 el 2 &in 8 Wo b w INSTALLATION
o] g o 20 40 80 80
a o
B4,
B & '
to 2 \ , little
?én;.tsaﬁ gravel, traces of roois 81 Do 34,838 10 50 u )
<FiLL> sz| Do| 1412120 |24 | 45 [ ]
- 5 sa| DO 12,10,10.8 20 | 40 L -
i LI s4 | DO 21,91 2 |00 @
7.0(-’?.?*5 ft. Very _.';no;,fl éoLAi‘rrmhé black 7 7. AR
1o brown, sil si
OHGAI;IIC acl:u!\;r. little to some -3and. %
occassional to frequent roots and root
mass, slight hvdl?%en sulfide odor % 85| DO 1211815 x| 13 & ]
[ (CL 1o OH). % A
<POSSIBLE FiLL OR PEAT> % se| Do 14,11 5 | 45 |® ]
Watar m:dnhrad at approx. 8.0 ft. % 1
race,
below ground surface % 57| DO 2114 2 Jio @
o %
g';_' / sa| DO 1,111 2 [ s m
- 15 % ]
% k
% 58| bo 1,1,1,3 2 | 100
% si0) DO 1,0,1,2 1 {100 T
o 4
- 20 ? é 4250 ]
+ [20527.5 1 Compact to very danse, T zesq S| DO 26138 | 18 ) 75 | :
+ | medium gray, c-f SAND, some gravst,
traca silt ?SW) ]
<POSSIBLE FILL OR OUTWASH SAND> Sa2/ DO weds | 87 | 38 n
513 2.0} 4,20,41,50 81 a0 n
- 25 —
814 DO} 2200210 |23 | 40 L]
36,
27.5-31% Compact to d}r:ssxhrgedium a7
ray to erate brown ¢: \ X
ittle sitt, trace gravel (SP-SM) §15| DO 822120 | 49 | 20 .
L a0 <OUTWASH SAKD > _
s8] bo| a0 |20 | 20 ]
3250
:’.1.5-;..')’5;:l 5%1 Loose to _?esr;‘sgbn';otlierate 31.50 )
o yel brown, ¢ , little
m:y;ome gravel, wace 1o little silt, $17| DO 12.17.20.23 ¥ t& u
occassional medium gray fine sand
lenses (SP to SP-SM). L
L <OUTWASH SAND > $18| DO 8232020 |43 | 7 ]
s18| DO 13,43,8,11 2] es m
y 20| DO 5547 9 ey ]
CONTINUED ON NEXT PAGE y
- 40 -
DRILL RIG; ATV MOBILE B-53 LOGGED: FUURMG
DRILLING CONTRACTOR: DL MAMER CHECKED: RMG/MRJH
DRILLER: .. GRAGLIA Golder Associates DATE:  06-30-%1




PAOJECT: ISRT/PUMP TEST

RECORD OF BOREHOLE E-5 (PILOT)

SHEET: 20F 2

DRILLING CONTRACTOR: D.L MAHER
DRILLER: ). GRAGLIA

Golder Associates

7
PROJECT LOCATION: MASS. BORING DATE: 09-11-91 DATUM: NGVD Q A
PRQJECT NUMBER: 913-6744 BORING LOCATION: N: 552,280.7 E: 696,172.0 £7
w g SOIL. PROFILE SAMPLES PENETRATION RESISTANCE
a .o g 20 B.;i(-) 80 . 80 PIEZOMETER
ux: E E‘ o | BEv ﬁ E ! ! ! ! OR
Ef g DESCRIPTION S 2 @ E BLOWS / N o= WATER CONTENT, PEFCENT STANDPIPE
8 é 3 g Bin E ™ INSTALLATION
g g DEFTH = - Ry
- %0 -
31.5-52.6 ft. Loose to dense, moderate
1o yellowish beown, o-f SAND, litte o 8778 )3 | W
to some gravel, trace 1o little silt,
occassional medium gray fine sand
lenses [SP 10 SP-5M) po 8855 " P -
<QUTWASH SAND>
(1) 4444 e | 2
o ‘5 L
= Do o0
=
£
+
o] 8,458 @ | 100 ]
- 50 J -
Do 4,8,10,15 18 | a8
DO 18,50,100 | 100 | 100
52.6-54.1 it Very dense, medium to
olive gray, cf SAND and GRAVEL,
little to some silt (SM). Do 92,100/1"  |>100[ 100
[ ns <GLACIAL TILL> .
{Possible westhered bedrock at refusal) ]
BORING TERMINATED AT 54.1 FT.
BELGW GROUND SURFACE,
60 -
85 -
70 ']
4
. "5 L
w -
DRILLRIG: ATV MOBILE B-53 LOGGED: RIRMG

CHECKED: RMG/RJI

DATE: 08-30-81




PROJECT: ISAT/PUMP TEST RECORD OF BOREHOLE P-1 SHEET: 10OF 2
PROJECT LOCATION; MASS. BORING DATE: 081391 DATUM: NGVD QA
PROJECT NUMBER: 813.6744 BORING LOCATION: N: 552,207.0 E: 696,131.2 /)
w o SO PROFILE SAMPLES PENETRATION RESISTANCE
2 — BLOWSFT B
X % 8 20 40 80 BO PIEZOMETER
ol % SHEA LI E o
E¥| g DESCRIPTION 81 @ g | mows; |w < WATEF: CONTENT, PERCENT L DORE
8 |& 1 [oerm] 2 8l g [ R S M
g & 20 40 80 80
©
= 0 6.
O e e
purplisi , &~ , little si
{SP-SM). 31| DO 2323 5 75 |.
<FILL>
- 5
82| DO 1,0,1,1 1 100 @
1 Water ancountered at approx. 9.0 ft.
1 below ground surface.
= 10
L sa| po 1,1,1,1 2 | 100
___________________ R D -
14.0-17.5 f. Vary soft, dark brown to 14.00
L 5 black SILT, some sand, possibie hide
residus, root mass (CL).
cL
<POSSIBLE FiLL> S4f DO Ay 2 (100 M
__________ —_ 1880
17.5-22.0 ft. Solt, Pale olive gray 12.50
clayey SILT little d, occasional
roots {(CL)
L ol 2 <POSSIBLE FILL> o
4
3 ss| oo 0,1,1,4 z | 100
42,40
22.0-35.0 ft. Dense, pale yellowish Gm| 22.09
brown 10 pale olive %ray cf SAND and %
GRAVEL, ImJeSlIl (SP-SM). ai’of
<POSSIBLE FiLL> 3?’;
- 25 Qg
D-
oo 58| DO| 12172028 |37 | 100 .
(=
e s68| DO| 125373 [e2 ] =5 r
o'
! %
L » %
37]
Q-
gg s7| co| esnzrw |4 | 20 n
o %
o'
:‘23:: s8| DO 1,3,22,25 2 | 20 u
e %
P %
P 0" 20.
- % 35|:)—52g ﬂb_rcomp?céAraoéﬁum broirznlo - 35&%
yellowish brown, ¢- , trace si
t traca to little gravel, occassicnal §8| DO B.3,14.10 16 45 N
dark gray to reddish gray silt lens
(0.2 it thick) (SP).
<OUTWASH SAND>
[ CONTINUED ON NEXT PAGE 24.
40 40,
DRILL RIG: BRAT 22R LOGGED: DSL
DRILLING CONTRACTOR: D.L MAHER CHECKED: RMG/BJI
DRILLER:  J. QUINN Golder Associates DATE:  00-30-91




PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-1 SHEET: 2 OF 2

PROJECT LOCATION: MASS. BORING DATE: 08-13-91 DATUM: NGVD
PROJVECT NUMBER: 9136744 BORING LOCATION: N: 552,297.0 E: 696.131.2
w 8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
o - BLOWSFT B
3 E 8 20 40 80 80 PIEZOMETER
b E -3 o | ELEV i E ] ] ) ] CR
s DESCRIFTION g1e g Bows; | N | % WATER CONTENT, PERCENT STANDPIPE
E; £ gz 2 &in a wp ! " INSTALLATION
§ 5 DEFTH T NF—'——'—CL—I“ 80 0
- 24, -
35.0-52.0 f. Compact, meglum brown to ] 400
yellowish brown, c-f SANL), trace silt, o
trace to little gravel, cccassional 8104 DO h21e% B | |
dark gray to reddish gray silt lens
(0.2 . thick) (SP).
< OUTWASH SAND >
45 -
§ Sl ¢ s11| po 5,6,9,10 15 | =2 ]
3
+
50 -
812} 0O B,11,18,21 2 | B0 ]
] 12.40
| 52.0-53.4 ft. Compact olive gray BS[ =2od
[ GRAVEL and SAND, trace silt (GW). aw 5% 1od
<TILL> 530513 DO 100/.3' >100] 50 | 7
Auger rafusal at 53 4 ft
= <BEDROCK> -
BORING TERMINATED AT 53.4 FT,
BELOW GROUND SURFACE,
a0 -
&5 -
b .
™= -t
}
-
B0 -
DAILL RIG: BRAT 228 LOGGED: OSL
DRILLING CONTRACTOR: D.L. MAHER CHECKED: RMG/RJI

DRILLER: J. QUINN Golder Assoclates DATE: 0&-30-1




PRCJECT: ISRT/PUMP TEST
PROJECT LOCATION: MASS.
PROJECT NUMBER: 913-6744

RECORD OF BOREHOLE P-2S
BORING DATE:  09-18-91
BORING LOCATION: N: 552,256.2 E: 696,217.0

SHEET: 1 QF 1
DATUM: NGVD

&

10

15

25

40

LOG FOR P-2D.

w g SOIL PROFILE SAMPLES PENETRATION RESISTANGE
w —_ BLOWS/FT B
5 E 8 20 40 60 80 MEZOMETER
Tkl 3 e | & E 1 ] ) ! OR
I i wlo o Z STANDPIFE
Fo| o DESCRIPTION § g 2 BLOWS / N | £ WATEFR CONTENT, PERCENT
ev | g I 2 Bl o INSTALLATION
fat T permr| = 4 wp w
& g 20 4 80 | 80
€5.20
- 0 0.00
FOR SOl DESCRIPTION SEE

DHAILL RIG: BRATT 22R
DAILLING CONTRACTOR:  D.L. MAHER
DRILLER: J. MORAN

Golder Assoclates

LOGGED: DsL

CHECKED: RMG/Rii

DATE: 102881




PROJECT: ISRT/PUMP TEST
PROJECT LOCATION: MASS.
PROJECT NUMBER: 913-6744

RECCRD OF BOREHOLE P-2X
BORING DATE: 09-19-91
BORING LOCATION: N: 552,256.8 E: 696,211.9

SHEET: 1 OF 1 7
DATUM: NGVD @ A
[

w |8 SOIL. PROFILE SAMPLES PENETRATION RESISTANCE
Wy _ BLOWSFT B
S E Q 20 a0 80 80 PIEZOMETER
af = o OR
Tw) = alo BEv | W | E 1 I i I
e DESCRIPTION 3 S BLOWS/ N[ % WATER CONTENT, PERCENT BTANDPIPE
|2 g |z 2 2 B o - i INSTALLATION
[+ & |pEPmH o 20 40 60 80
m (L]
- 0 £5.20 ]
0.00
FOR $OiL DESCRIFTION SEE
LOG FOR P-2D.
s .
= 10 -
)
= 15 -
=1 m -
- 25 -
)
= m L
=1 35 —
. 4
DRILL RIG: BRATT 22R LOGGED: DSt
DRILLING CONTRACTOR:  D.L. MAHER CHECKED:  RMG/RM
DRILLER: J. MORAN Golder Associates DATE:  10-28-81




DRULLING CONTRACTOR:  [LL MAHER
DRILLER: J. MORGAN

Golder Associates

PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-2D SHEET: 1OF 2 >
PROJECT LOCATION: MASS. BORING DATE: 08-16-91 DATUM: NGVD ( ;ﬂ
PROJECT NUMBER: 913-6744 BORING LOCATION: N: 552,258.2 £: 6962122 57
w 2 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
— BLOWS/FT m
S |E 8 2 40 8 80 PIEZOMETER
eh| ¥ Sles |8 L E 1 ) N .
w DESCRIPTION = BLOWS / N | %
E g é I § E o g W;DTER CONTENT, PEFCEN; INETALLATION
§ g DEPTH )
L 5 €5.50
0.0-8.0 1t Loose to com?ascAt. e o 0.00
dark yellowish brown ¢- , sOme
gravel from 0.0-2.0 ft., trace silt (SP), 81| DO | 5101220 |22 ( 25 p
<FILL>
2| Do 8,878 2 | 70 u
- 5 g3| DO 8878 15 | 50 =
0.8} 4322 -] 50
8.0-2.35 ft. Firm, brown to black
SILT, kittle m-f sand (ML). ML 0o 282027 2 | e -
1 | <POSSIBLE FILL> 3
N Sive oray cSAND ang, GRAVEL b 3
ive c- al trace =]
10 lttio sik (SP to SP-SM}. L f’ 3 56| DO| 2941402 (81 | @5 [ ]
[= 3]
<POSSIBLE FILL> g; oi:i
o0
Water encounterad at spprox. 10.5 ft. 3] 57| DO | 852,015 |30 | 80 n
below ground surface. 2% 51
14.0-52.0 ft Loose to very dense, BN 14,
| [ L oo 0| i o s | |
{SF).
<OUTWASH SAND>
! so} DO 57.9,10 18| 25 =
9 s10| Do | aoiea7tr |3 | .
g
o m : b.l
¥ -
iy s11| DO 96,78 15 | 20 [ |
- 12| DO 8,10,8,8 9|20 L
- 25 [ s13| Do | 18152214 | a7 | 100 m
s14| DO 13,8,11,12 20| 80 ﬁ
(29.4-30.0 it.) m-f SAND and SILT (SM}. s15] DO 9,8,1517 23 | Bs | ]
- 30
88| DO 45814 13 | 8 »
s17| DO 89,1013 0| 58 ]
3
a5 S8} DO #,11,13,17 24 | 80 u
s19| DO 25880 13| 70 =
; s20| DO 0111218 |23 | BD | ]
CONTINUED ON NEXT PAGE
- 0
DRALLRIG: BRAT 22R LOGGED: DSL

CHECKED: RMG/RJ

DATE: 08-30-81




PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-2D SHEET: 2 0F 2 Qh

PROJECT LOCATION: MASS. BORING DATE: 09-16-91 DATUM: NGVD
PROJECT NUMBER: 913-5744 BORING LOCATION: N: 552,258.2 E: 696,212.2 D
w g SOIL PROFILE SAMPLES PENETRATION RESISTANGE
5 I £ ] 20 E,'s ao. 80 PEEZOMETER
Tl & g|nev | & £ - L L . STANGPPE
i DESCAIPTION £ 2 BLOWS / N | a
E g g T § g ow 5 WATER CONTENT, PERCENL Loy
g g | c e W
s 25.50
14.0-52.0 . Loose Lo very dense, L o] 4000
m&mﬁl“mgﬂwu ) so1| po| ai2a71s |2 | 100 "
SP). ’ :
®h <CUTWASH SAND>
s22| eo 59,88 17 | o5 =
- 45 s2a| po| 4555 [(w{vw | =
o |30
524 DO 4455 ] 50 | |
y . g25| DO| sas4ars |ve | mo L
- 50
A 4
i s8] DO | WEW7233 |40 [ 75 N
_ -] 1350
§ 52.0-56.0 ft. Dense 10 very dense Ea? 52,00
2 | allowien roun o pele ol o, 22 o] vo| wossesss run| w0 y
s o
3 <OUTWASH SAND> l ?255
(o8
- 55 923; $28| DO | 15263038 | 58 | 100 [ |
P & 0.50
561.?-65.3 i Densa :;l veryl' dens?. ~ i 600
ellowish brown to pale olive, c-
ND, trace gravel, trace to littte S0| DO az:wez | o7 . .
silt (SP to SP-SM).
<QUTWASH SAND> sa0! oo 825243 o | s -
3 r
- %0
sar| po| 1wz |55 | 100 [ ]
saz| DO| 1331451 {72 | 65 [ ]
0.70
- &5 B4.8-66.0 1. Vary dense, olive (g 8480 |S33| DO | 22815004 |>s00| 78 T
gray clayey SILT, some m-f sand, oL 050
trace grave! (ML/CL). “BE.00
<TilLL>
534t 0O =2 »ml o
rofusal at 66.0 ft.
<BEDROCK>
BORING TERMINATED AT 66.0 FT. .
BELOW GROUND SURFACE.
- 70
- 75
= 80
DRILLRIG: BRAT 22A LOGGED: DSL
DRILLING CONTRACTOR: D MAHER CHECKED: RMG/RJI

DRILLER:  J. MORGAN Golder Assoclates DATE: 09-30-91




PAOJECT: ISRT/PUMP TEST
PROJECT LOCATION: MASS.
PROJECT NUMBER: 913-6744

RECORD OF BOREHOLE P-3S SHEET: 10OF 1
BORING DATE: 09-30-91 DATUM: NGYD
BORING LOCATION: N: 552,334.7 E: 696.039.3

w {g SOIL PROFILE BAMPLES PENETRATION RESISTANCE
-
2 BLOWS/FT B
8 E 8 T 20 40 [ +] 80 PIEZOMETER
I E = olEaEv Wi o e ——— : 1 Gft
Ful o DESCRIFTION 8 7 g BLOWS / N | X WATER CONTENT, PERCENT STANDPIPE
" g | 3 & oin 8 " ' o INSTALLATION
& g |oePmH = %" % o
-3 L]
- 0 £ .
» FOR SOIL DESCRIPTION SEE )
1 LOG FOR P-3D.
o 5 L
3
= 15 -
- 20 -
- 23 =)
i
o m —
b
;
1
- 35 -~
= 40 -
DRILL RiG: ATV B-53 LOGGED: RMG
DRILLING CONTRACTOR:  D.L. MAHER CHECKED: RMG/RJI
DRILLER: J GRAGLIA Golder Assoclates DATE: 10-26-9%




PROJECT: ISRT/PUMP TEST
PROJECT LOCATION: MASS.
PROJECT NUMBER: 913-6744

RECORD OF BOREHOLE P-3D
BORING DATE: 09-18-91
BORING LOCATION: N: 552,339.0 E: 696,036.5

SHEET: 1 OF 2 7
DATUM: NGVD @; A
[

w | g SO PROFILE SAMPLES PENETRATION RESISTANGE
] — BLOWSSFT W
3| E & 2 4 8 8 PIEZOMETER
EE 3 DESCRIPTION 5 i E -y BLOWS / N E WA':'ER CDNTEi NT, F‘E[FCENT l ST‘"DSP’PE
I ; 5] F 8in g o Rl INSTALLATION
g % DEPTH « 20 40~ 60
-]
a 0.0-8.4 It Loose to very joosa, dark T 6.60
brown to dusky red, o-f SAND, trace to .
some silt, irace gravel, roots from -l
2.04.0ft (SP lo SM). i
-
<FIEL > o | &1 4434 7
su 1,
5 i
8.4-9.01 Soft, black PEAT, some
clayey =i (°T). L 82 3122 2
- 57.60 s
.-___:?..Ef: ______ T & 57.00
©.0-12.6 i Dense, reddish-gray, c-f o] B.00
10 SAND and GRAVEL, trace m lltﬂs silt o
(SP to SP-SM). e o5
(33
<POSSIBLE FILL> o BB
Water encountered at 10.7 ft. below L
face =
ground suatece. %) 5240 | 57 520283 | 45 ]
13.6-48.0 it Loose lo very dense, L] 1aee
gruy 1o light olive brown to yellowish
15 SAND, trace to and gravel,
tracesd! {SP).
< OUTWASH SAND >
S 17,20,44,28 64 ]
«
[/
05
2
b
535 78,712 18 |
25
58 74510 W
0
57 20252215 47 |
s
68 8141211 | 2% n
CONTINUED ON NEXT PAGE. 00
“ 40.00

DRILL RiGG: ATV B-53
DRILLING CONTRACTOR: D.L MAHER
DRILLER; J. GRAGLIA

Golder Associates

LOGGED: V. FOSTER
CHECKED: RMG/RJI
DATE: 10-10-81




PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-3D SHEET: 2 OF 2
PROJECT LOCATION: MASS. BORING DATE: 09-18-91 DATUM: NGVD 67 A
PROJECT NUMBER: 913-6744 BORING LOCATION: N: 552,339.0 E: 696.036.5 Jj
w o SOIL PROFILE SAMPLES PENETRATION RESISTANCE
- BLOWSFT B
B E 8 20 40 8 80 PEZOMETER
: E 3 2| eev & E I 1 1 1 OR
Ebhl o DESCRIPTION g s BLOWS / N X WATER CONTENT, PERCENT STANDPPE
b |z x 5 8l 8 ' " INSTALLATION
g 4 i c AT ¥
= 40 -‘m -
13.6-49.0 i. Loose to very dense, 40.00
ray to light olive brown to yellowish
grown. cf SAND, trace to and gravel, 4
trace sitt (SP). ]
<QUTWASH SAND> 89 7435 7 100
3
8P
- a5 | 2 -
x
4
Spoon refusal at 49.0 f.
<BEDROCK> 1750 s10 8,70,130.3  |>100] 38 . ]
- 4
NOTE: 4800
- 50 4 inch casing driven lo 53.0 ft. and 3 inch -
casing spun to 54.0 i until competent rock
ancountered,
Casing cleared out with a roller bit.
Bagin coring at 54,3 1t
See RECORD OF DRILLHOLE P-3D for rock
log.
= 55 -
4
e w -
4
1
pm 35 -
o 7‘0 -
e 75 =
=1 m -

DRILL RiG: ATV B-53
DRILLING CONTRACTOR: DL MAHER

DRILLER: J, GRAGI

LIA

Golder Assoclates

LOGGED: V. FOSTER
CHECKED: RMG/RJ

DATE:

10-10-81




RECORD OF DRILLHOLE P-3D Sheet 1 of 2

PROJECT: ISAT/PUMP TEST BORING METHOD: NX CORE DATUM:  WGVD REFERENCE ELEY: #86.0
PROJECT NO:  913-6744 DRILLNG DATE:  008-27-81 COORDINATES N: 552,330.0 E: 696,096.5
LOCATION: MASS. DRILLRIG: B-57 AZIMUTH: 000 HCLIMATION: 80

ROCK TYPE

J-Joint PL-Pyorer P-Polehed CL-Clay
F-Fait C-Curved K-Sikermided FE-Won
S-3hear U-Unduising  SM-Smooth UE-Ureven
B-Bedding BT-Steppac P-Rough

F-Folistion Hmeguisr VR-V. Rough

NE
B[ ro
“lezeg o

NOTES
WATER LEVELS
INSTRUMENTATION

DESCRIFTION

DEPTH SCALE
(FEET)
HYDRAULIC
CONDUCTIVITY
cm/sec

§¢a TYPE AND
ag§§8 SURFACE
2

GRAPHIC LOG

333

FRACTURESY
PER FOOT
GAAPHIC
LoG

DESCRIPTION

H
]
]
10
a0

g

1)
-]
:

0.0-54.0 k. For soll descriptions
g;_lngﬁlling notes sae boring log

54.3-74.3 1. Silghtly & moderately CLSM.PL

weathered, moderately foliated at

= 55 | 25-30 degrees to the core axis,
moderate to dark green, fine 1o medium
grained, slightl altered (moderate in
placas} GABBHQC.

R
ERbL

J.SM.PLFE

JRUEFE
85.5-58.6 M. Highly fractured

‘olntfaoes show iron staining.
ntact core

shows pitted apperance. J,8T.FE

CLRPL
SH,S.SM.PL

59.0-59.4 ft. Core is strongly

= 60 | weathered and pitted with
secondary mineralization in the
form of epidote.

4.SM,PL

60.6-61.6 ft. Core is broken, J,C.5M

joint faces show iron staining.

62.9-65.0 R. Possible low
structures Qtz veining is
corvoluted.

T3t

J,ST.R

JSTSM,P
J.SM,PL
J,SM,PL
JSM,PL

¥k

CONTINUED ON NEXT PAGE.

NN AR N A N R A A A AN A A A s
PAPAFAL A AP APAT AP M AP AP AP AP APAFAY AP AT AP AP AT AT ST A AT AP AT AT AT A AP AT AT AT AT AT AT A A AP AT AT AT AT AP AP AT AP APATAPLTA T WA IR SR PR T

< P AT T T i e T
e e A D A A A A A A A A A e N A AP P A WAL IPL A I I T

-4.00
70.00

L

DEPTHSCALE: 1 inch = 5 fast LOGGED: DAL
DRILLING CONTRACTOR: D. L MAHER CHECKED: RMGRJ) @ Golder Assoclates
DRILLER: J GRAGLIA DATE: 10-10-B1




RECORD OF DRILLHOLE P-3D

Sheet 2 of 2

PROJECT: ISAT/PUMP TEST BORING METHOD: NX CORE DATUM: NGVD PEFERENCE ELEV: 88.0
PROJECT NO:  §13-6744 DRILLING DATE: 08271 COORDINATES N: 562,339.0 €: 698,098.5
LOCATION: MASS. DRILL RIG:  B-57 AZMUTH: 000 INCUNATION: -80
BOCK TYPE Jdoird PL-Panw P-Polered CL-Clay z
w F-Fault C-Curved K-Dierwided FE-on Q=
w S-Shear t-Urdueing  SM-Smooth UE-Uneven = z g
§ g o eeped A § H NOTES
T ﬁ Q — 5 -] WATER LEVELS
Ed DESCRIFTION I & o INSTRUMENTATION
u g | B 2 |w o
S |oerm | 5 §
& |=| =
- SR
54.3-74.3 1t Slightly 1o moderately L . J.C,5M
weathered, moderalely foliated at A
25-30 degrees to the core axis, " .
moderale to dark grean, fine to medium o PL
grained, alig altered (modarate in L 5 |10 [ j‘%’ﬁ
places) GABBRO - ,: ,: Jl '
3| [deun
70.8-74.3 ft. Dark green, b, ’ JSMPL
unfoliated fine grained gabbro, - T
’\ ,\ b—at—1
’\ I\ .
N J.C.5M
’\ I\
oA 5 fos
o2 *]JRUE
’\. "\ -8.30 J, M.P
74.30 J.SM.PtFE
- 7
- 80
L
= 85
- %
DEPTH SCALE: 1 Inch = 5 feet LOGGED: DSL 7
DRILLING CONTRAGTOR: D. L MAHER CHEGKED: RMG/RI Golder Assoclates
DRILLER: J. GRAGLIA DATE: 10-10-91




PROJECT: ISRT/PUME TEST RECORD OF BOREHOLE P-4S SHEET: 10F 1 ;
PROJECT LOCATION: MASS. BORING DATE: 08-27-91 DATUM: NGVD Q A
PROJECT NUMBER: 913-6744 BOAING LOCATION: N: 552,174.0 E: 696,382.9 57
w g SON. PROFILE SAMPLES PENETRATION RESISTANCE
BLOWSFT B
5 E 8 20 40 &0 80 PIEZOMETER
@ hov 1o oR
Tw| = gle ELEV | W w = 1 L. 1 1 STANOPIPE
Ecl o DESCRIPTION 4 )¢ BLOWS / b3 WATER CONTENT, PERGENT
g4 12 8 2 [oerm} 2 8n 2 Wo | va INSTALLATION
o] < 20 %0 60 80
o (0]
§1.40
- n 0.00 -
FOR SOIL DESCRIFTION SEE
LOGS FOR P4l AND P-4D.
- = -
= 10 =
|
{
- 15 -y
1
1
o 20 -
-
- -
F x ~
o 35 —
I
- 40 -
DRILL RIG: BRATT 22R LOGGED: DsL
DRILLING CONTRACTOR:  D.L. MAHER CHECKED: RMG/RJI
DRILLER: J. MORAN Golder Assoclates DATE: 10-28-81




PROJECT: ISAT/PUMP TEST RECORD OF BOREHOLE P=4] SHEET: 10F 2 67&

PROJECT LOCATION: MASS, BORING DATE: 09-15—9% DATUM: NGVD
PROJECT NUMBER: 0136744 BORING LOCATION: N: 552,183.8 E: 696,379.2 L/
" a SOl PROFILE SAMPLES PENETRATION RESISTANCE
BLOWSFT W
§ E 8 . 20 40 e 80 PIEZOMETER
::E‘ = olEev 4| E L N ] 1 oR
Pt o DESCRIPTION g 2 2 BLOWS/ | N | X | WATER CONTENT, PERCENT STANDEIPE
w | Z o p— 2 8in g o b WSTALLATION
S £ joe o 2 & 8 &
@ o
. 81,
0.0-2.5 ft. Dense, very dark brown . ow-d 0.
S o T e o e ™ °5 1| po| awesis |31 | es "
present from 0.0-0.3 (SP to SP-SM), SP- s
_____ <FL> SM Pl ses
2.57.5 ft. Compact, light brownish S B
yeliow c-f SAND, some gravel (SP). oy
! <POSSIBLE FULL> [
- 5 sP |0
Water encountered at approx. 7.3 & po 8,887 16 | 50 B
below ground surface.
7.546.0 ft. Loose to dense, gray to
dark gray, c-f SAND, trace to little
gravel, trace to little silt, siightl;
! odiferous from 10.0-12,0 fL {SP 1o
[ 10 SP-SM)
< OUTWASH SAND> sa| po 1122 3 0 h
- 15
se| Do| ases [wu{s | m
e
=
% :
= 208 T sP |
¥ o I
3 gp- | $5| oo 3578 12| 70 =
sm |
- 25
}
gs| DO 48,147 22 | 0 ]
- 20
s7| po 7779 | e [
b a5
sa| DO 6,8,14,20 2 | 100 [ ]
1 CONTINUED ON NEXT PAGE
- 40
DAILL RiG: ATV MOBILE B53 LOGGED: DSL
DRILLING CONTRACTOR: DL MAHER CHECKED: RMG/RI

DRILLER: J. GRAGLIA Golder Associates DATE:  09-30-81




PROJECT: ISRT/PUMP TEST

RECORD OF BOREHOLE P-41

SHEET: 20F 2

DRILLING CONTRACTOR: DL MAHER
DRILLER: J. GRAGLLA

Golder Associates

PROJECT LOCATION: MASS. BORING DATE: 09-15-91 DATUM: NGVD G&
PROJECT NUMBER: 9136744 BORING LOCATION: N: §52,183.8 E: 696,374.2 U
w 2 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
o o BLOWS/FT W
§ B 8 o o0 e o PIEZOMETER
I E = @ | o | ELEV E @ E ] ] I L OR
1 I DESCRIPTION 81¢ 2 BLOWS/ | N | X | WATER GONTENT, PERGENT STANDPPE
¥ | £ g1z 3 2 &in g Wo e va INSTALLATION
S % DEPTH [ 20 20 0 80
- 2160 ]
7.5-46.0 . Looss to dense, gray to 40.
AR sof oo wmmar [ f o
<OUTWASH SAND>
4
- 45 -
0T Compact o G T SMsw| oo | emoms jar | w s ]
olive gray m-f SAND, some silt (S ]
<OUTWASH SAND>
- 50§ « -
% $11| DO 16,6.,6.6 12 75 a
3 9.80
52.0-61.1 ft. Dense pale gray to gray, 52.00
m SAND, some silt (SM).
<OUTWASH SAND>
- 5 -
st2| DO| 8262434 | B0 | 100
= 80 ' -
i) _o7dsq3| DO [10,1820100/.25| 38 | 88 |
61.0-61.5 . Dense, pale olive gray =TT S| -
1SAND and SILT (SM). =15 T O P
<TiL>
Auger refusal at 51.5 .
- 85 BORING TERMINATED AT 81.5 FT. -1
BELOW GROUND SURFACE.
- 70 -
- m -
=1 ” -
DAL RIG: ATV MOBILE BS3 LOGGED: DSL

CHECKED: RMG/RJI

DATE: 09-30-91




PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-4D SHEET: 1 OF 2
PROJECT LOCATION: MASS, BORING DATE: 081791 DATUM: NGVD
PROJECT NUMBER: 913-6744 BORING LOCATION: N: 552,178.2 E: 896,380.7
y o SOIL PROFILE SAMPLES PENETRATION RESISTANCE
BLOWS/FT B
o}
il = of|BEeY | ¥t E . . L 1 STANDRIPE
DESCRIFTION g BLOWS / N | o= WATER CONTENT, PERCENT
E g g z é ¥ &in g - . INSTALLATION
] % DEFTH = 20 ) 60 I &
81.80 -
° 0.020.0 L NO SAMPLING. 0.00
See borehole log for P-4L
- 5 -
- 10 g
&
-] & -
3
- 20 41.80 ]
20.0-25.3 t Compact, dark gray, ¢t T 2000
fi‘;’(‘soh'_"” to litle gravel, trace - 1| ss| 2887 ||| ®
<OUTWASH SAND> o .
- g2 | 88 7835 1" [ 1w -
- 25 ‘{ ses0|ga| 88 0,6,8,12 14 | 78 = .
26.3-30.0 ft. Compact, light yellowish [ 230 1
brown, m-f SAND, little to some silt, .
trace gravet (SP to SP-SM). P
© 84| ss #.8,10,10 18| %0 L
<OUTWASH SAND> :;—
55 8s 8,12,13,10 ] B0 ]
b 20 a1.60
30.0-65.0 ft. NO SAMPLING. .00 7
See borehola log for P-41,
)
1
= .
21.80
[~ 40 a0.00 ]
DRILLRIG: ATV B53 LOGGED:; V. FOSTER
DRILLING CONTRACTOR: .L MAHER CHECKED: RMG/RJI
DRILLER: J. GRAGUA Golder Associates OATE:  10-22:91




PACJECT: ISHT/PUMP TEST
PROJECT LOCATION: MASS.
PROJECT NUMBER: 913-6744

RECORD OF BOREHOLE P-4D SHEET: 2 OF

BORING DATE: 0§-17-91 DATUM: NGVD
BORING LOCATION: N: 552,178.2 E: 696,380.7

H 8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
_— BLOWS/FT W
§ . E 2 < 20 £ 8 80 PEE2OMETER
Tw|= f ; ELEV | W | |, = L i ] ] OR
Edlo DESCRIPTION g T B BOWS/ | N S WATEROONTENT, PERCENT STANDRIPE
& z 2|z 3 ain g wo " INSTALLATION
g g DEFTH T 20 20 80 I 80
- o ZLE0
30.0-65.0 t. NO SAMPLING. 40.00 -
See borehcla kog for P-4l
- 45 L
- 50 -
)
4
- 55 -
= ” -
4
Auger refusal a2 65.0 ft,
<BEDROCK> 220
i NOTE 85.00 T
Reemed hole to 68.0 ft
MWaterial running into hole.
Spun 4 inch casing to 68.5ft.
coriaga! 685 ft.
See RECORD OF DRILLHOLE P-4D for
rock log.
=1 m -
- 75 -
[
b 80 -

DRILL RIG: ATV BS3
DRILLING CONTRACTOR: DL MAHER
DRILLER: J. GRAGLIA

LOGGED: V. FOSTER
CHECKED: RMG/RJI

Golder Assoclates DATE:

10-22-91




RECORD OF DRILLHOLE P-4D Shest 1 of 1

PROJECT: ISAT/PUMP TEST DORING METHOD:  NX CORE DATUM: NGVD REFERENCE ELEV: 61.8
PROJECT NO: 813-6744 DRILLING DATE: 0B-23-9t COORDINATES N: 552,178.2 E: 686,380.7
LOCATION: MASS. DRLL RIG: ATV BS3 AZIMUTH: 000 INCLINATION:  -80
BOCK TYPE JJoirt PL-Plorwr P-Pelahad FE-tron =
W FFus C-Curved K-GBwraided  UE-Uneven o
2 g §-Shear U-lrckisting  SM-Smooth 5:E 3
8 E § F-Foasior |s-|Tmuu \'Lv Rcugh s § 2 WAT::F:TSELS
= = T Fa
ELL' DESCRIPTION : e | g “‘E z § [ISCONTINUITY DATA - =3 INSTRUMENTATION
z z |53 m g2 | Fug TYPE AND ig
O | oEPTH 2 |°8 55 ¢.E§53 BURFACE 5_.
N 8888 |nsouc| % € DESCRIPTION
11,80
% ¥0.068.5 ft. For soil Geanptions and 50,00
dritling notes see borehola logs P-4i
and P-4D.
55
&0
&5
£.70
68.5-88.5 ft. Fresh, moderately to <] 88.50 ARPL
strongly foliated (@ 28-40 degrees to <\ s
2 | the core axis, dark green, fine to '\ ®| CLRPL
madium grained GABBRO. [\ J.APL
:\ :\ *| 4RPL
0 J,RUE
[~ RPL
721735 fl."sS%ies of ‘35*9 (A 1 |es JHPL
paraliel faults @ 35-40 degraes A
1o the core axis, offset 3-8mm); A E REPML P
Eﬁnging at 90 degrees to the [~ % 8t M:PI:F
7 N CLSMPLP
75.15-75.50 fi. Broken core. [~
4 CLSM,PL
“
[~ d CLSM.PLP
N
V\ ’\ |
[\ 1820 . CLSM,PL
® (5558685 1L Fresh, moderaisly 1o 800 | 5 [1oe
strongly foliated @ 26-40 degrees to [ " I
the core axis, dark green, fine to [ L J.UR,PLFE
medium grained GABBRO. [~ :\
80.0-81.4 and B5.4-87.1 . Vary ': ’:
fine grainad, unfoliated, [\
non-indurated gabbro, :\ :\ | % [JRUE
6 2 | fore
-
’\ ’\ |
S 3 |we
A
NN
7 |-2670
BORING TERMINATED AT B8.5 FT. 88.50
BELOW GROUND SURFACE
%0
DEPTH SBCALE: 1 inch = 5feet LOGGED: DSL/AMG #
DRILLING CONTRAGTOR; D. L MAHER CHECKED: RMG/R Golder Associates

DRILLER: J. GRAGLIA DATE: 10-22-91




DRILLING CONTRACTOR: D.L. MAHER
DRILLER; .. QUINN

Golder Assoclates

PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-6 SHEET: 1 OF 2
PROJECT LOCATION: MASS. BORING DATE: 0D9-06-91 DATUM: NGVD G] ﬂ
PROJECT NUMBER: 9136744 BORING LOCATION: N: 552,080.3 E: 696,216.7 /)
w |8 8Ol FROFILE SAMPLES PENETRATION RESISTANCE
BLOWS/FT B
£ |£ g % 40 e & PEZOMETER
onf b e | & E S of
£ H DESCRIPTION g Q 3 g BOWS/ | N | £ [ WATER CONTENT, PERGENT Rllogrp a8
& g 3 |oerm| 2 o ¢ wp W
] 4 e 8%
m ]
L o 7. N
0.0-15.0 ft. Very dense, medium brown, - g
c-f SAND, little to some gravel, trace B
silt (3P), 8
<FILL> -
- §&1{ DO 10,48,21 &7 | &7 &
[ 5 3 y
o ;
bl ¢ s2| po| wesr || & L
Water encountered at approximately 1
b+ 10 9.3 1. below ground surface. 1
Ba (v 0] 24,100/.3 100 [+ 1 J
]
- 15 L s2.20 1
15.0-40.0 #t Compact to very dense, 15.00
pale brown lo dark gray, ¢f SAND,
trace 1o littke silt, trace gravel (SP
{ to SP-SM).
<OUTWASH SAND> 84| DO 24,2320 4| a3 L]
a
= 20 pr oy -
> x
L 3
ss| Do 26,28,27 55 | 53 ]
L i
56| DO 07,14 21 | &7 "
|
=9 m -
S7 DO 41432 48 100 ]
- u =
ss| DO 243868 |00 [ 100 [ ]
CONTINUED ON NEXT PAGE od
- a0 ot ————————— e —— - -
DRILL FiG:  B-53/BRATT 22R LOGGED: DSL

CHECKED: RMG/RJI

DATE: 09-30-81




PROJECT: ISRT/PUMP TEST

RECORD OF BOREHOLE P-6

SHEET: 2 OF 2

PROJECT LOCATION: MASS, BORING DATE: 08-06-91 DATUM: NGVD GD
PRCJECT NUMBER: 913-6744 BORING LOCATION: N: 552,060.3 E: 696.216.7 [7
w e SOIL PROFILE SAMPLES PENETRATION RESISTANCE
] - BLOWS/FT W
§ & 3 2 40 0 80 PIEZOMETER
E - Q ELEV § w BLOWS N E L L . . STAND:;‘HPE
w ¥ -
E 9 DESCRFTION g g 5| ¢ ows/ % w:p'rencomeu'r. PEHGEN\L TANDPIE
& & |oePm| = 2 "% o
@ ]
o o ——_— 27.20_
40.0-49.5 ft. Very densa, gray beige 40.00
m- SAND, treace silt (SP)
<QUTWASH SAND>
&8 | Do ag388% |>w00]| 100 [ ]
= 45 BpF
s10| DO 70,1004 |50 33 [ ]
17.70
= 49.5-68.1 ft. Very dense gray-beige, 45.50
s ¢4 SAND, trace silt, occassional lens
of mito f SAND (SP) 1| Do | 42424351 | a5 | 100 | ]
<OUTWASH SAND>
-«
- =% %
¥
3
s12| DO 19,4155 88 | 100 |
BP
- B0
513 DO 23224 (% | %0 u
~ a5
-0.80
81705 Very 9ense oive S5=1514| DO | 53544118 |79 | 100 ]
grean-gray ¢-f SAND, some gravel,
{ittle silt (SP-SM). g:-
- <GLACIAL TILL> 3.30
70.50
Auger refusal at 70.5 it
<BEDROCK>
BORING TERMINATED AT 70.5 FT.
BELOW GROUND SURFACE.
- 75
= 80
ORILL AiG:  B-53/BRATT 22R LOGGED: DSt
DRILLING CONTRACTOR: D.L MAMER CHECKED: RMG/RA
DRILLER: J. GUINN Golder Assoclates DATE:  09-30-91




DRILLING CONTRACTOR:  D.L. MAHER
DRILLER; J. MORAN

Golder Associates

PROJECT: ISHT/PUMP TEST RECORD OF BOREHOLE P-7 SHEET. 1 OF 2 7
PRCJECT LOCATION: MASS, BORING DATE: 08-20-91 DATUM: NGVD G A
PROJECT NUMBER: 9136744 BORING LOCATION: N: 552.407.8 E: 695,881.9 ¢5
w 8 SOIL PROFILE BAMPLES PENETRATION RESISTANCE
— BLOWSFT B
3 E g 20 0 8o ) PIEZOMETER
25| & o |Sles | 8 o I N oR
E&| o DESCHIFTION g z BLOWS / N | X WATER CONTENT, PERCENT STANDFIPE
i é g 2 &in &g w INSTALLATION
g g DEPTH o "% 20 80 I 80
_ B1. ]
0.0-3.8 . Loose, moderata brown to - 0.
dark purplish red, cf SAND, trace lo o5
little silt, root mass (SF). 5%
<FILL> se o5
o:a:
Qe
. s1{ DO 7532 a |wo M
5% sa1g
"| 3 8-4.0 ft. Soft black SILT, organic
ible hide residua (ML).
- 5 F; OSSIBLE FILL> -
I
400, O'iLTB( d'%nse e olive
ray, c-f SAN VEL, traca sift
&
<POSSIBLE FILL> Do 23,50,38,35 1] 5 |
Water encountered at 5.3 ft. befow
L groundsurtace.
10 10.0-48.0 ft. Compact, 'yellomsh 7]
brown ta ofive gray, ¢-f SAND, trace
I9ra\fel trace to Iittle silt
(sp to SP-S
<OQUTWASH SAND> po 49.108 19 8o s
oo 35,1117 18 { 78 n
<
o
- 2| 2 i
L3
3
b o] 71,1113 x2 40 n
L ox -
Do 3577 12 | s ]
e m -
57| DO 558,12 LE ] =
e 35 -
s8| DO 7.12,14,21 2 | 75 ]
CONTINUED ON NEXT PAGE. 21
= A0 ‘O -l
DARL RIG: BRAT 22R LOGGED: DSL

CHECKED: RMG/RII

DATE:

10-10-81




PROJECT: SAT/PUMP TEST RECORD OF BOREHOLE P-7 SHEET: 2 OF 2
PROJECT LOCATION: MASS, BORING DATE: 09-20-81 DATUM: NGVD Q b
PROJECT NUMBER: 9136744 BORING LOCATION: N: 552,407.8 £: 695,881.9 57
w |8 SOIL PROFILE SAMPLES FENETRATION RESISTANGE
] BLOWSFT
§ & 8 20 4 6 80 PEZOMETER
s o | BV é w E - L . + o
Eibf o DESCRIPTION g 2 S| & | WOWS/ | N | R | WATERCONTENT. PERCENT bl
8 E 5 % 8in g w INSTALLATION
g S DEFTH T ) 40 80 I 80
- 180 ]
40 10.048.0 ft. Compact, yaliowish 40.00
brown to olive gray, c-f SAND, trace
to some , trace to little silt
(5P 10 SP-SM).
<OUTWASH SAND:> ge| Do| =zarm 5| 7
oL
4 s
= v
L s | & sP- 4
- BM
! 3
.80 | S-10 DO 3.40,150/.3 >30C | 66 [ ]
48.0-48.5 . Very dense, olive gray, | BM .40
of SAND mdaa’MVEL. some silt (SM). 48.50
L <TiLL> h
Auger refusel at 48.5 1t 1
<BEDROCK> 1
BORING TERMINATED AT 48.5 FT.
BELOW GROUND SURFACE
o “ -
=] m L
= 65 -
e 75 -
it w -y
DRILL FKG:  BRAT 22R LOGGED: DSL
DRILLING CONTRACTOR: D.L MAHER CHECKED: RMG/RUI
DRILER: 4 MORAN Golder Associates DATE:  10-1091




PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-8 SHEET: 10F 2

PROJECT LOCATION: MASS. BORING DATE: 091291 DATUM: NGVD @ D
PROJECT NUMBER: 813-6744 BORING LOCATION: N: 552,079.7 E: 896.574.2 D
w o SOIL PROFILE SAMPLES PENETRATION RESISTANCE
! — BLOWS/FT B
8 8 0 40 -] 60 PIE2OMETER
2@ = o | BEv E E 1 ) 1 ] OR
Bl e DESCRPTION E z 2 E BLOWS/ | N | X | WAYER CONTENT, PERCENT Iloprptis
H T E DEPFTH z &ln % wp F—-.(ﬂ-—’ wi
o % 40 a0 80
o @
o
0.0-7.25 ft. Very loose to compact,
light to dark brown m-f SAND, trace to
littie silt (SP to SP-SM).
<FHL>
DO 579 18 &0 [ ]
s
7.25-11.0 ft. Very soft, black, PEAT, 53 7.
:r;ncemod, decayed leaves, and roots % 52 DO 1,44 2 2 B
" <PEAT> PT {1{
10 Water encountered at 10.2 ft. balow LL&
ground surface. & 3.4
11.0-45.5 it Compact, dark gray to S5 BREE:
black, m-f SAND, trace to some silt,
occassi_onai cobble, few lenses of fine
sand réng: ;osrrhe) _s-m. frequent hide s3| po €5.20.17 o | = -
<OQUTWASH SAND>
15 .
S4 | DO 557,11 12 | 25 [ ]
of
1]
20 I
L3
3
5P :::'i': 55| Do 57,48 18 | 55 o
o 5
gp- |
sM |
25 K
58| DO 5,8,12,10 1| & J
o
87| Do 33686 i1 | 80 »
a5
o s8| DO| 3544 v s | @
CONTINUED ON NEXT PAGE :
) e e A N G
DAL RIG: ATV MOBILE B-5D LOGGED: RMG
DRILLING CONTRACTOR: DL MAHER CHECKED: BMGERI

DRILLER: .. GRAGLIA Golder Assoclales DATE: 0@-30-81




PROJECT: ISRT/PUMP TEST RECORD OF BOREHOLE P-8 SHEET: 2 OF 2 >
PROJECT LOCATION: MASS. BORING DATE: 09-12-91 DATUM: NGVD Q D
PROJECT NUMBER; 913-6744 BORING LOCATION: N: 552,079.7 E: 696,574.2 D
"_ll" 8 B0 PROFILE ‘SAMFPLES PENETRATION RESISTANCE
- BLOWS/FT m
3c| B g 20 WY PEZOMETER
gE 3 o | BBV & w E 1 1 ] ] OR
“lg DESCRIPTION g F g 3 BLOWS / N L WATER CONTENT, FERCENT STANOPIPE
z : 8in g o W INGTALLATION
5 g DEFTH = 20 40 aa 80
@ O
L © — I 24,40 |
11.0-45.5 ft. Compact, dark gray lo L i f 40.00
black, m-f SAND, trace 1o some silt, i
ocoassional cobble, few lenses of fine e -5
sand with soma silt, frequent hida o I
odor (SP to SM). gl X2
<OUTWASH SAND> L i Bl Do| Bete |20 8 .
- 43 g | L L [ - 1890 -
+ 45.5—5{?% l;:?om s":rrmadium P:odgght g 50
X |gray, , strong hi 1
3 [odor (3M). {
<OUTWASH SAND> BM sia| po 7141412 o8 5o -
- 55 1 314.40 _-
50.0-51.5 ft. Olive gray ¢f SAND and Fc‘tn 50,00
GRAVEL, trace silt (SW). whb%
P- 1 12.80
<TiLL> 51.50
Auger refusal at 51.5 ft.
<BEDROCK>
- 55 BORING TERMINATED AT 51.5 FT. -
BELOW GROUND SURFACE.
o w L
-
- a‘l' -l
)
- m -
= 5 -y
= B0 -
DRILL RiG: ATV MOBILE B-53 LOGGED: RMG
DRILLING CONTRACTOR:  D.L. MAHER CHECKED: RMG/A
DRILLER: J. GRAGLIA Golder Assoclates DATE:  08-30-91




APPENDIX C
Extraction Well E-5 Design Calculations



Revisal ér/z?[wW

Selectian of Filtker Paclk Size auwd well
Golder SUBJKECT Screenn Slot Sizg Covy TSR fowping well EF
. Job No. /(3 - 4744 Made by 4P Date *’1/7???:
Associates Rel. Chocked Rog Peorny  loneet 1 of |
Reviewsd X5t fzr;’/.!r/ /4

Pocpose: Design e well screen auvel €ilker pack for
| B pumping well 2t Be TSRT site (W<l E5D

Methoel @ The Filder Pmc{-‘x clesign coel well screan selection
: will ko bered on e mcthodoﬁ i:re.mut{-ecl Yoo,
Driscoll , 1986 { (romcturrter oucl gﬁsl 2"t Eolit m‘oé,
Tohvson Rivigron, St Paul, MM) Py 438 o Y43 -

(3‘1#6»/‘12 . Flelck Bd?iﬁb Lo : Fofbdrmg E-& (Fno{)—% ,: ek
© Patlicle S isteibution Covves (AGTH D-42) +422) Gor
soil sumples collectesd from E-S tnclueding:

NS’ to 19.5 depth

9.5 to 31.5' depth R v
31.5" to H1.§87 deplh
b §' to 51.5° deplin N g

AssumF’;tms :

The 5%‘%wa¥§d_ thickaess oE tlo wcgrf:'f ﬁdcr_'“m,i_
c?{E_PC)SH;S coan e grou*o"*nv\b 3 son 'LTFF_S &5 Fe:‘{rlrw::

80-20.5 CLAY to STLTY OREAMIC (LAY, litfe 4o .
some €. gandk (L 40 0")

20.5-315  C-F SAUD, avel GRAVEL |ittle sift (SP-SM) -

35-526 (~F SAND, litke Jco,&c?v-e,,afavc\,imc{to .
| Little cilt L $P to SP-s11) |

These Wv""f’i"‘fbs afe. baSeﬁL on te F‘ie\d. logr soil
cAese ¢ iptions avied eove supporteed by, e results

of tle' owamn size  avalpses. Tie wedteviel Rran

0 o Z0.5 Leel (8 not comstoleved sor trelrle Fersrfee,{mg
Thercfere, a screen cmed mud’oac}q will m[Zf be

Aestgunn Fer tle lourevy o soil {7P€Sr anct e v

qub-'clﬁ e Curtoe ‘Fa- ng Ve gy ‘f.o_.,l/’l i.o NaV vpodd
t{shaet £ 7)

¥ Sce Shacts 9€10 for boring oy

¥ ¥ S_ee, Sheehr ?.))H—)Lé»g '{;1— CL’%J";,U:.’




Golder GUBIECT Stiwsm slab ©32 — weu EF
. JobNo. &' (3 - £7L{L | Madeby A*g'f-’l Dae 5//6/7/
Associates Rel. Chocked RPeciiors,  lsnemt o o 10
Reviewsd <S5 L;r/,rs_/n

step L

Hd\tith: tle _. .30% .pcfc-an‘:(f. Pqismsu.( 7o Y‘e‘mm-ed) by
e Feec petueenr Y quel ‘OI' besecd an T Fﬂllcb{,'tvné :

Use Hto 6 i€ te formation is uniform ancl tle 60% passvg <
Size 15 0.010 inch ([ 0.26wwm) or less | | |
Use 6 to 10 if the tormahion 18 hig;h\(d- von-uniforw ancl v
inclucles silt or c\av— 5tviv~@»¢fs
o _ o see altacked
BQS@A~ on tle am Size cuvwes for this soil (F S
3 of A2 aned H?FrJ.Q.) tle Fo\\owiwé coeffictents oF
M{Fevmi'kbr {(c) axe cedevkatedd: ,

Cample. 315 - 1S (8))

b s o (hoite and ouaks, 1921, geotermigd
Cu = _6___ - m = 83 Evgmeenivg, | Premtice - Hedl, Tue.
=]
Qwmpla 45 - 515 (Se)
Dee Lé g
“w= o T o EN

Cabeviate Coefficient o Cuvﬁ\‘w&
Sccmnple 315 -41LS (s1)

~Dao® (0.59%) g
T e—— = =l - ot uck Foueks (981
Lo Do = 10 01§ l" 29 ( E:a‘ v, | )

Sample HLS -S1z (59 | | .
Dt (-O.SD)Z_' - (Hottz awch Fouekes, (92 1)

Ce > B Do © TN O.744

Siee Hese soile ave Coavlyy well gractec] (ie cu>d, cc~r0) ”
@ multip\yevr Fcz:{:a%r ef F s usedd:
: 0.59 4037
() Do = X3 = 3.M3 3
- {$2) Do - %/-gr? = 3.50

5&2' 3:?5’ = D30 of  Filtey qu_k



QZ =t >

USCS

Focm LAGNI 2.3

2l
S of D
PARTICLE SIZE DISTRIBUTION ASTM D421 ANI} 422
US STANDARID} SIEVE OPENING SIZES
& I 15 .75 375 4 10 20 40 60 100 200
100 5 } 4 i —
90 Bk
~;

80

60 \\

50

o

40 \

% v

20 %\

10

“15;‘"‘"& oW o) 1 -
o Se3eEetagd, 1
1000 100 10 0.1 0.61 0.001
Grain size in millimeters
Coarse Fine C Med Fine
COBBLES GRAVEL SAND FINES (Silt or Clay)

TECH: MLM
DATE: 9199
cmicxm),( (31.541.5) ef SAND, some [ gravel
REVIEWED: (( trace fines

| Sample Type:

BULK Dete Tened: ¥16491

GOLDER ASSOCIATES INC.
Consulting Engineers

ISRT/ADDITIONAL FUMP TESTMA
913-6744.393



L oF 10

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND) 422
US STANDARD SIEVE OPENING SIZES

A3 Jescscie Haie
& I 15 75 375 4 /o/ 20 40 60 100 200
100 - CH.- il ; - bt

1=qu\\

R

QZ~wmwn >
-]
o

s in

w / \\L iy
c PN

00 100 / 10 0.1 0.01 0.001
Cedlev lectecl €itder Fac'ri
araofct'fiofl (see - §ef7)

Grain size in millimeters

USCS Coarse Fine c Med Fine

COBBLES GRAVEL SAND FINES (St or Clay)

DATE: 9/16/91 Variegated
CHECKE DA/ a5 - ¢-f SAND, some f gravel
REVIEWED: &7 515 trace fines
Sample Type: BULK Date Tested: 1691
ISRT/ADDITIONAL PUMP TEST/MA GOLDER ASSOCIATES INC.
913-6744.393 Consnlting Engineers

Form LABN] 1.2



Golder SUBIECT  Scranm SLU Size — wiasa €8
. Job No. N3-C744 Made by QQ@/\ Date
Associates Re. Chocked ?w e o & o 10
Reviewed i L3

Vsing & Do of  3.50 mm fer e filber pac, slvow/

et '\}V\i‘:ﬂfmly. yrqd&q&_ corve ey re0o) See Py 4 of T _

. o | —D_se e R
CuF 20 D,

| Thoiobmee L the Filer _bc:gck | <eenol ghould \f\oufﬁ -CLIQYQC*f‘Y';Sﬂ'IQS
Simileer 1o te Fellowmg: o _

Dz = 3.75 mam e
. .0_60 = 500 aw ”

The screen slot size ghould veteyn 70 P—e{c-ev’_l'f: o
ricre of tle Gilter perkl pacteviecl . Fromn pese o of L0 LW
~ 907 yeteaning c:‘mesFoml-E o @ AR Si2€ of ;{)@(och{ﬁg
Z.5Cmm o O.1003yy ’ .

Lot JD‘7P—L- 2 \45 & 3LS

This ol 1S aven wove well graddpcd theut tle Pre oy

S0l as olsewed Gown Be groan g12e cwve, tarefer a moltiplyey of
& will ve vsecl | | -

Pw= 0.20 ~€= 2.40

s e Pee | B29 .
(u= 2070, T g T -2

- Thecefore He Fitter packe senck witle e Folloving
chavectevisties shatled e usecd N - _

D\O = 1. FOwm -
Dgo = 2.40 my -
Déo = 3-25 %) -

The screen slot size should coarcipencl b the 0% fetening weilue
of the Fitker pack cove = LLBDmm or 0070



sht. 6 of 10
PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

F3 JFessie Morie
& T 15 75 A5 A4 10/29 40 60 100 200

100 v >
N\ J/
a0 \ v
!
80
% k\m \ \
70
&
P 1]( \ |
A 60 ‘"l-»ai T
s D
s 50 BN
! i
N 0 S
G u fas
) \
20 h\ \k\
10
1N
E // S ;
1000 100 10 0.1 0.01 0.0C1
Corlevladeed gradation fe L
Fittey pack (See g 5 of i) Grain size in millimeters
USCS Coarse Fine c Med Fine
COBBLES GRAVEL SAND FINES (Slit or Clay)
TECH: MLM AMBLEW | e e DESCRIBHION
DATE: 9/16M1 E-5 239 Variegated
CHECKED: oJ 19.5'- m-f SAND and c-f GRAVEL
REVIEWED: f ne little fines
Sampie Type: BULK Date Tested: %1691
ISRT/ADDITIONAL PUMP TEST/MA GOLDER ASSOCIATES INC.
913-6744.393 Consuiting Engineers

Form LABMI 1.2



Golder SURJECT Screen Slab Soae o dent &L
. Job No. §13 - Wy Made by Date
Associates Ret. Checked e (et 2 w10
Reviewed S

Lo YA

_ He\-.hoot ?\ l/m = VLcduft:Ll sccvdpqck

As a't[scus-s-eo{ b, Drx&co“ (l°{86) He & £;cq.l QfFfGQEI/I

o using ec nertved .Scmcfpac[\ s 42 select a weell
scveen Tt will ceteam 40% of tie Fopmation arel peuss
609, However o wove cons-arvete aPProqch_ is recomwrencled

when Be Gollomwé qrplg |

I) Tl.ere_ s Some olockt a(faouf e mllqb:htﬁ of °cmflow

} Tlo. aczurpcv 5 Hamnm qudt Mrlcuvl bjf’ lvose Cine ?.fa; oo
mecteriel :

3) Dcmlo@w—en{' tive IS at a meit.mf?
’1) T ECoymoctin s el .sc:(‘l‘fc{
:Vct’;WL.S =2 cnch Y
slot size tedt
will be ysecl
Thecetere o soil £acmPLL a (S\-e-e"té SQF_Q anch 4 gfF _.12)
BE-HLES O =
1.5 -51.5 DSO =

% A4 slot size pf

o s s:{vcd:m 'tLe_»rr,Forc a
vazb‘:cm 5078 of tle formcetton wicetey el

-

= siot size of  O.043 ache

-1 v

0. 98 mm = Stot size ofF 0 03% iuckes -

0.040 wovld oo ‘h‘)fﬂ;‘)f seke

For il seample 2 (Sheet 6 of 10)
19-9-3L5 Dgp = 1.75 = Slot size of  0-06% jnches

¥ A slot size of 0.070 or 0. 06(7 wwlr/l. ke aflf»fop-(tq{f

Finel Dect.s\on
Te clyilter (DL Mether) vecommopolad eitley a. 019 iy slol and ¥4 Wevie
saued oy C.08Dineh slet aned ¥3 Warie sancl. Basecd on tlese colevketfion:
tle. 0.080 weh slot size avel B3 porre sced. wreve oleemec fo ke et

o ppropt eeke. ,
S et



PARTICLE SIZE DISTRIBUTION ASTM D421 AND 422 Si.ot 2 of (D
US STANDARD SIEVE OPENING SIZES

& 2‘_‘ 1.5 75 .ary 10 2‘9 40 60 1?0 200

4
i ol
s

1 R -
P
™
50 g\f: -
&
.E"ﬂ-.._m
80
P
70
P
A GO
S
S 50
1
N 40
G
30
20
10
1000 1 10 o1 0.01 0.001
Grain size in millimeters
USCS Coarse Fine G Med Fine

COBBLES GRAVEL SAND FINES (Silt or Clay)

TECH: MLM P i RAPTH

DATE:  9/16/91 5 Variegated

CHECKED: M'J ns- FINES

REVIEWED: A 01 195" some ( sand
Sample Type: BULK Date Tested: 916/91
ISRT/ADDITIONAL PUMP TEST/MA GOLDER ASSOCIATES INC.
913-6744.393 Consulting Engineers

Form LABNI 1.2



Skt I of (9

PROJECT: IBRT/PUMP TEST

RECORD OF BOREHOLE E-5 (PILOT)

SHEET: 1t OF 2

PROJECT LOCATION: MASS. BORING DATE: 08-11-81 DATUM: NGVD
PROJECT NUMBER: 913-6744 BORING LOGATION: N: 552,280.7 E: 896.172.0
SOIL PROFILE SAMPLES PENETRATION RESISTANCE
a g g o ®© . © PEZOMETER
E ELEV : 1 1 /] 1 -
E ? . DEBCRIPTION g 5 mows/ | N é WATER CONTENT, PERDB:: Rdopyta
DEFTH ‘&i I ©
[ 7
o 0.0-7.0 1t Loows 1o compact, modernia ag y
e T || aass [w|w|e
(EP-SM).
<FRL> 82 uzee || @ ]
s '] 1210000 |® | « ] .
, ; 54 FYRR 2 | 100
simgeneenhy | [
SOMS
wwbmmm"‘dm % 55 s |2 | 1
{CLwo /
10 -
«POESIBLE FILL OR PEAT> é 88 14,11 -] w |
Water sncountered at ww. son
Below ground surface é 87 2111 2 | w0 L
a
o':' % ot 11411 2 (s p
* % h
é 8o 11,13 2z {0
é S10 10,2 1 { w0
® s //} 9%5—11 26138 1% ki [ ] 7
= [205-27.50 Compact to very dense, ] 200 h )
+ mmws.mn mguvol.
<POSSIBLE FILL OR OUTWASH SAND> 812 B |67 | % = ‘
ow |37 L
iy 513 4.20,41,60 L #0
= oy ~
B n:30 |0 |« [
[27.5-31 5 & Compact to dense, medium e ‘—ﬁ
St LR il || | smem [w | .
» <OUTWASH SAND> o ‘ ]
..,' 18 310,101 0 »n
:1 53261t Looss i:_‘ mbw ’ %
© m trace i fittle silt, e s17 w7z || ™ [ ]
ionaes {SP bms.g-iga).'w fine
- COUTWASH SAND> -1 tnxo (& | 7 I i
®F
ek 819 173,130,11 ” »
sl §
820 5547 s [ |m
© CONTINUED ON NEXT PAGE A
DFRLRIG: ATV MOBILE B-53 LOGGED: RIPMG
DFILLING CONTRACTOR:  G.L MAHER CHECKED: MG/
DALLER: . GRAGLIA Golder Assoclates DATE: 003091




My at
PROUECT: MATPUMPTERT RECORD OF BOREHOLE E-5 (PILOT)  sweer 2o 2~ /10 120070
PROJECT LOCATION: MASS. BORING DATE: 00-11-91 DATUM: NGVD 6710
PROJECT NUMBER: 113-6784 BORING LOCATION: N: 552,280.7 E: 696,172.0 L,
01 PROFLE SAMPLES PENETRATION RESIETANCE
MOWSFT B
3 g ® & ® ®w PEZOMETER
E ELEV E A 1 1 y OR
DEBCRFTION S wows; | N 'WATER CONTENT, PERCENT STANDRWE
™ é } 3 I w INBTALLATION
% 40 L ] 0
e 31.552.6 & Looss to 0enes, mocerale T %gw s wlw| = "
10 yotiowish brown, ¢f BAND, littie i TN
10 some gravel, race to kttle silt,
jum gray fine sand
lermes. (5P 1o SP-SM) o wlsl ®
<OUTWASH SAND>
s a44s HERE )
~ 45 A -
§ 824 - . | w
&
+ ) 825 i |ofw})m
= 80 B -
| 520 anw01s || =
b dser 190,900 |100 | 100
52.6-54.1 %L Vary dense, medium to E';' "B.'%
olive gray, ¢! BAND and GRAVEL, B Pl |
Rtie 10 30me skt (SM). i Lﬂgﬂ %2001 __12300] 100
LX)
- «<QLACIAL TILL> i
(Poasible weathered bedrock at refusal)
BORING TERMINATED AT 54.1 FT.
BELOW GROUND SURFACE.
- x -
= “ -
- n L
-3 n -
- n -

DAL MG  ATY MOBILE B-33
DPRILLING CONTRACTOR: DL MAHER

Golder Assoclates

LOGGED: RWRMG
CHECKED: RMG/RJ
DATE: 09-30-9%




AFPPENDIX D
Piezometer and Well Construction Logs



MONITORING WELL INSTALLATION LOG

T L T S—— TSRT/ADDITIONAL PUMP_TEST/MA wELL o F-5 e 1ot 1

camse. _ ORE oo vemop AIR_ROTARY (14 INCH) crounD ELev. _ B4C M waree peerw __ 716 ft
WEATHER L SUNNY | DRILING COMPANY D. L. MAHER 10p Pve EiEv. 8484 ft. parpsmme 10-02-91/1100
TEMP, 65" F, DRILL RIG BARBER RIG DRILER _ JOHN BOWEN  crapmep _100/03—30-91  coMPLETED 1000“‘{13;2::-91

LOCATION / COORDINATES

wELL casiNG — 8 in dio._ 22.28 |f WELL SCREEN

N: 552,280.7 E: B95,172.0

T™™E S PIE

MATERIALS INVENTORY

a in. dio. 30.85 11, penToniTE seaL PURE GOLD MEDIUM CHIPS

CASING TYPE STAINLESS STEEL STAINLESS STEEL INSTALLATION METHOD GRAVITY
JOINT TYPE WELDFD sLoT 926 —_No BO MACHINF SIOTTFD  ftER Pack at. {27) 100 1b. BAGS
GROUT QUANTITY 68 GALLONS NONE USED FILTER PACK —YPE #3 SILICA SAND
GROUT TyPE 35X PORTLAND CEMENT/S% BENTONITE pRILUNG MUD TYPE NAA INSTALLATION METHOD GRAVITY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES

GROUND SURFACE

/—Iocking protective

T T T T T

E-5 {pilot} borehole backfilled/

[ 0.00

L 10.00

F 20.00

[ 30.00

- 40.00

F 50.00

0.0-7.0 ft. Loose to
compaoct. moderate to
yellowish brown, m—{ SAND,
little silt, trace gravel,
iraces of roots (SP—SM).

<FILL>

LRI S0

7.0-205 ft. Very soft to
firm, block te dork brown,
silty CLAY, to silty
ORGANIC CLAY, fittle to

some f sand, occasional to [

frequent roots and root
mass, slight hydrogen
suifide odor (CL to OH).

<POSSIBLE FILL OR PEAT>

T

T T T T

20.5-27.5 ft. Compact to
very dense, medium gray,
c—f SAND, some gravel,
troce silt (SW),

<POSSIBLE FILL>

or
<QUTWASH SAND>

T

27.5-31.5 ft. Compact to
dense, medium gray to
moderate brown c-f SAND,
little siit, troce gravel

(SP=5M).
<QUTWASH SAND> ,_

31.5-52.6 ft. Loose to
dense, moderate to
yellowish brown, c=f SAND,
troce to little silt,
occosiondl medium gray
fine sond lenses (SP—SM).

<QUTWASH SAND>

52.6-54.1 fi. Very
dense, medium to olive
gray, ¢—f SAND gnd
GRAVEL, littie 1o some
sift (SM).

<GLACIAL TiLL>

{Possibie weuthered
bedrock at pilot
hole refusal)

T =TT

steel screen

HIHL T

111

threaded

Lol L O e L L e L LB

\_ end plug
bottom of hole

casing
[| grouted. Second borehols drilled
.'_'b_' d"‘, H to construct well.
AN Fliv o
i -
Fuj Pv 73 ?vv || Three 1.25 inch PVC pipes were
[V X h ¥ | " o : N
g %v 7! %vv!: 14 ['| plocec ground stainless steel riser
e ol b d b¥| borehole o - - -
ol | CANCE Fland filled wilh sand pock in the
EARA v 3 ‘hot sand pock seitles dur
w17 £ |ve—cement/ [|event “hal sond pock settles during
TP AP benlonite  [|deveicpment/pump test.
v‘v: g v:%‘v grout N
i bl [d by g
o | o b sz‘—(&) =14 | Measuring point is top of stoinless
v;’,v: IP.,; p‘-"} rvvx PVC sand  [isteel cosing ot seom.
i EA Y r¥| feeder tubes [
SAFUI S
11 7y l“:'—fine filter [f Water evel ot B.0 ft. below ground
< e sond E surface during drilling af pilct hole.
:r::icg::re E Woter encountered ot approximaotely
chips [1B.0 ft below ground surfoce.
Rips -
- B” siainless |
steel riser r
— | o=k fiter |
— - sand
fl WELL. DEVELOPMENT MOTES
8" No. 80
— stainless

Pumped at 45 gpm and used surge

blocks for 2 hours., Water clear,

even wth surging after 1.5 hours.

T TT

Maximum drawdown in well was

Q.5 feet.

T

Pumped gl 157 to 157 gpm with

surging for 1.75 hours. Water clear.

TTTT

even wth surging. Maximum draw—

down wos 1.4 feet, No sediment

TYTT

in discharge, bul wos has o faint

yellow cplor,

TT T

Pumped ot 235 gpm for 1 hour.

No sediment in discharge, even with

surging Water has o white foam in

discho-3e, and foint yellow color.

Maximumn drowdown was 2.25 feet

after 2% minutes. 90% recovery

T

after B minutes,

71T

Golder Associctes




MONITORING WELL INSTALLATION LOG

08 N, _913-6744  Loooor ISRT/ADDITONAL PUMP. TEST/MA WELL O, Poi et 1 of

ca msp,__ RMG DRLLING METHoo __ 4=1/47_ID_HOLLOW STEM AUGERS GROUND ELEV. — 644 Tt warer pppmu _ 14 1t

weatier DR1ZZLE  pReumic COMPANY D. L. MAHER Top pvC EEY, B304 Tt paremme 10-03-91/0900

w65 F ORILL RIC BRAT 228 oRiLer _ JEFF GUINN  erapmen _1400/09-74=91  Coupi p1en 0930,/09-20-51
TME / [D4TE TME [/ DATE

LOCATION / COORDINATES

N: 552,297.0 E. 696,131.2

MATERIALS INVENTORY

WELL CASING 2 in. dia. 44,39 Lf. WELL SCREEM 2 . dio. 4B . BENTOMITE SEal PURE GOLD MEDIUM CHIPS
CASNG TYPE SCH 40 PVC SCREEN TYPE SCH 40 PVC INSTALLATION METHOX GRAVITY
JONT TYPE FLUSH THREADED stoT size 00" MACHINE SLOTTFDL  FuTER PACK OTY. 150 ibs
GROUT oUANTITY . APPROX, 110 GALLONS _ CENTRALIZERS NQNE_USED FILTER PACK TYPE MYSTIC WWIE £20 SILICA SAND
GROUT TYPE VOLCLAY DRILLNG MUD TYPE N/A WSTALLATION METHOD GRAVITY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH ISTALLATION NOTES
i i ! FlorouT voLuME ESTIMATE
[ [ expanding [
654 locking cop I
GROUND SURFACE . v! — rl v="mr%n {748  galons
[ 0.00 0.0-14.0 ft. Very locse to [ .00 ] —cement ]l = r314)0.33) % (36.0)(7.48)
[ ln¢se, deep purplish red, [ B
- c~f SAND, little silt [ / | = 92 _goilons
{SP—SM). - / /—“vo%c ay grout [
- <FILL> : / b B1—1 /4" E
[ [ / borehols [f Mecsuring peint is notch in top
- i L 4 % / {opprox.) b of pur,
E 10.00 _ % % L water encountered at approximately
! [ / - Z 2° sch 40 : ¢.0 ft. below ground surface.
i prem——————— -k PVC riser o
[ {14.0-17.5 ft. Very soft, |} / u
f dark brown to block SILT, Lf / [
[ some sand, possible hide | r
residue, root mass (CL). | / t
i <POSSIBLE FILL> 3 / C ]
E 17.5-22.0 ft. Soft, pale / / 3
] olive gray, clayey SILT, L
I 20.00 little, fine sand, occasional L
j 200 roots (CL). / X
<POSSIBLE FILL> / / g
] 22.0-35.0 ft. Dense, pole f| / / F
[ yeliowish brown to pale [ o
[ olive gray, c—f SAND ond [ / o
i GRAVEL, fittle silt {SP—SM). | / s
s <POSSIBLE FILL> L / / r
[ [ / [l WEL. DEVELOPMENT NOTES
L 30.00 s / / .
[ / / t| The well was devefoped on
: | / / [l 09-26-91 with a centrifugal
[ [ / / [{pump and surge bliock until the
:_ / / ] water waos clear of ssdiment.
ﬁ 35.0-52.0 ft. Compact, - / / E 275 gaollons of waoter were removed.
medium brown to yellowish [ 3100 1/ 7] r
N brown, ¢—1 SAND, trgce N
1 silt, trace to litlle grave!, —mediurn r
occasional dark groy to f F
[ 40.00 reddish gray silt lens bz:it::rte N
{0.2 #. thick} (SP). I
[ [ 42.70 -
<OUTWASH SAND> ] " | T 4420 sane F
; 52.0-53.4 A C 1k ) : pack :
[ .0-53.4 M. Compact, | H -
[ olive gray GRAVEL end [ gvcscgc:g. [
[ SAND, trace silt {GW). siotted screen |
[ <TiLL> push on C
:_ 50.00 Auger refusal ot 53.4 ft. | | e end plug "
e <BEDROCK> : —sazel oo .
! [ /I,f/,»’/ ’l/;?—cqved L
s J BORING TERMINATED g v ‘e, /i(n‘, matericl r
- AT 53.4 FT. BELOW - sy (000000, 00 F
GROUND SURFACE I botlom of hole r

Golder Associates



MONITORING WELL INSTALLATION LOG

o8 M0, 9136744 __ rrogor 1SRT/ADDITIONAL PUMF_TEST/MA WELL 1o P-23 SHEET .1 of
on e, 0o LEY oot ime weTHoD =174 10 HOLLOW STEM AUGERS cROUND ELEY: 852 M warro penry . B.56 ft.

WEATHER PARTLY CLOUDY pRYLING COMPANTY
75" F.

TEMP.

DRILL RIG

D. L. MAHER Top pve e, 6632 ft. pate/mue 19-03-91/0900
BRAT 22R DRILLER J. MORAN sTARTED _1430/09~18-H  romprerep 1200/09-19-91
™E /

LOCATION / COORDINATES

TasE f AT

N: 552,256.2 E: 696,217.0

BaTE

MATERIALS INVENTORY

WELL CASING 2 . die. 1812 1t WELL SCREEN 2 n. dia, 5 11, BENTONITE SEAL R UM CHI
CASING TYPE SCH_40 PVC SCREEN TYPE SCH 40 PVC INSTALLATION WETHOD GRAMITY
JOINT TYPE FLUSH THREADED SLOT SIZE — Q010" MACHINE SIOTTED | FILTER PACk aTY. 150 lbs
GROUT QUANTITY 258 CALLONS CENTRALIZERS NONE LSED FILTER PACk TYPE MYSHC WYTE #20 SIICA SAND
GROUT TvRE VOLCLAY DRILUNG WUD TYPE N/A INSTALLATION METHOD GRAVITY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
r
[ E
[ [ ) FIGROUT WwOLUME ESTIMATE
3 [ expanding [
1 s L12 # tocking cap r
GROUND SURFACE e e Hl v=mrlh (7.48) gallohs
0.00 FOR SOIL DESCRIPTIONS | 1l py . f—cement 3 = (3.34%0.33) % {10.0}(7.48)
1 SEE BOREHOLE LOG i / r - 26 qallons
F FOR P-2D. g ? /-—vulclay grout [
[ '_ / —8—1/4" o
[ / / borehole [l Measuring point is notch in top
s / {approx.} Fl of =ve,
[ - h 4 / b 27 sch 40 F
[ F = / PVC riser r
L 1000 [ / o
[ [ Nn.go / E
i [ —medium o
1 bentonite -
[ chips [
] 1 16,00 q
[ H 17.00 [ — 20 sond [
[ [ 3 pack a
. —f—2" sch 40 [
- 20.00 - G PYC Q.0107 =
[ +—{ | slotted screen[
:_ : 2200 — threaded b
[ BORING TERMINATED AT 5 end plug [
[ 22.0 FT. BELOW GROUND [ [
] SURFACE. 3 bottom o
- - of hole [l
] ] [ Wil DEVELOPMENT NOTES
[ [ £
- 30.00 -
[ [ [] The weli was developed on
. i [{ 09-26-91 with @ centrifugal
3 [ pump ond surge block untit the
t— : | woler was clecr of sediment.
[ [ {1 Approximately 100 goilons of
[ __ Ll woler were remaved.
F 40.00 - .
L 50.00 - -

Golder Associotes




MONITORING WELL INSTALLATION LOG

o6 no. 913-674%_ paoer ISR1/ADDITIONAL PUMP TEST/MA WELL MO P2, e T

gamse, _ D LEY  ppyung wemvon _ 4=1/4" ID HOLLOW STEM AUGERS RO £Ey, 532 Tt water pepry 858 ft.

weaTER OVERCAST  pRiLING COMPANY D. L. MAHER ToP Pvc ey, 8614 . pare mve 10-03-97/0800

TEMP 70" F. DRILL RIG BRAT 22R DRILLER J. MORAN sTarTED _1030/09-19-91  coupleTep 0830/09-20-91
TME 7 GATE TME 7 CATE

LOCATION / COORDINATES N: 552.252.8 £: 6952119
MATERIALS INVENTORY

WELL CASING 2 in. dio.30-90  ©r WELL SCREEN 2 in, dia. 2 Lf. BENTONITE staL  PUR MEDIUM CHIP
CASING TYPE SCH 40 PVC SCREEN TYPE SCH 40 FVC INSTALLATION METHOD GRAVITY
JOINT TYPE __ FLUSH THREADFD . sioT szE . 0.010" MACHINF SIOTTFD  FILTER PACK QTY. 100 Ibs
CROUT OQUANTITY 54 GALLONS CENTRALIZERS NONE USED FILTER PACK TYPE MYSTIC WHITE 420 SILICA SAND
GROUT TYPE YOLCLAY DRILLNG MUD TYPE N/A INSTALLATION METHOD GRAVITY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATICN NOTES
i i HGROUT_VOLUME ESTIMATE
[ expanding N
[ D.B0 locking cap r
GROUND SURFACE F — — il v=nrrih (748 qollons
o.oc FOR 3QIL DESCRIPTIONS [ 1009 7 of ——cemeni [ = (3,14)(0,33)2 (23.0)(7.48)
SEE BOREHOLE LOG i L :
FOR P-~20. - = 59 goilons
: / /—volclcy grout
| / ——B—1/4" -
Soreﬁole Measuring point is notch in top
! / {approx.) H of PoC.
s 2 :
10.00 - ,/ 2" sch 40 [
[ PVC rigser N
| 1=
24.00 / E
[ —medium [
[ bentaonite [
N chips r
o0 L WELL DEVELOPMENT NCTES
30.00 1 30.00 77 20 sand F
o pack [| The well wos developed on
. 2" sch 40 F| 09-25-91 with o centrifugol
PVvC 0.010" [ .
slotted screen | pump and surge block until the
push on Ff woter wos cleor of sediment,
BORING TERMINATED AT [ \ end plug LI Apprcximately 175 gatlons of
gagr:g'g_saow GROUND : bottom | woter were removed @ opprox.
[ of hale [E s gpm.
40.00 - r

[ 50.00

TTTT

LI L O L WL

Golder Associates




MONITORING WELL INSTALLATION LOG

108 No._3=B744  ppp ey ISRT/ADDITIONAL PUMP TEST/MA WELL NO. F—20 seer _ 1 of 2
camse. — B LEY  pewimg weop . 4—1/47 10 HOLLOW STEM AUGERS GROUND ELEV. 655 Tt watew pepmy _ B85 fL
weangr _ SUNNY  peniing company D. L. MAHER 10F PVC ELEV, __ B6.45 ft patp mug 10-03-81/0900
TEWP, 90" F. DRILL RIG BRAT 22R DRILLER J. MORAN _ srapmen _1430/09-17-91 _ compierep 1600/0818-91

LOCATION / COORDINATES

N: 552 208.2 E: 6862122

TME / DATE ™E 7 DATE

MATERIALS INVENTORY

WELL CASIRG 2 _in. dio.50.98 w1 WELL SCREEN 2 In. dia. 3 1.1 BENTOMITE staL PURE GOLD MEDIUM CRHIPS
CASING TYPE SCH 40 PVC SCREEN TYPE SCH 40 PVC INSTALLATION METHOD GRAMITY
JOMT TYPE FiiSH THREADFED s0T sizE — D007 MACHINE SIQTTED _ FRTER PACK QTY. 150 ks
GROUT QUANTITY 144 GALLONS CENTRALIZERS NONE USED FILTER PACK TYPE MYSEC WHITE #20 SILICA SAND
SROUT TYPE VOLCLAY DRILLING MUD TYFE N/A INSTALLATION METHOD GRAMVITY
DERTH SOIL/ROCK DESCRIFTION WELL SKETCH NETALLATION NOTES
E [
[ d . FIGROUT VOLUME ESTIMATE
[ [ &xponding o
0,95 c locking cup P
GROUND SURFACE _— — V= 'I'lr2 b (7.48) qollons
[ 0.00 Q.0-8.0 ft. Loose to [ 150 “;v‘;v V- cament [ = [3_14)(0.33)2 (53.03(7.48)
- compoet, pale 1o dark F I~ [ =
[ yellowish brawn, c—f SAND, | L = 135 gollons
F some gravel from [ / E
0.0-2.0 ft., troce st (SP).T r
[ [ —valclay grout I
1 <FILL> [ / [| Measuring point is netch in top
[ 1 / r| of PVC
3 8.0-9.55 fL_Frm. brown | h 4 / E
ca |1 te block SILT, little m—f L = /"—3—1/4" Water encountered at approximately
F 10, sand (ML}. N / barehole C
3 . / (opprox.) . 10.5 fi. below ground surface
a <POSSIBLE FILL> i / t| during_driliing.
N 9.35-14.0 ft. Compact to [ / r
s hy very dense, olive gray, - / F
a c—f SAND ond GRAVEL, | [ / / d
i trace to little silt : / . .
[ _ [ g 2" sch 40 C
] (SP to SP-5M). : / / PVC riser H
i <POSSIBLE FiLL> - / / F
[ [ L
[ 20,00 a / F|
[ 14.0-52.0 ft. Loose to [ I
3 very dense, yellowish I
S brown to gray, ¢—f SAND, [
[ trace ta litfle gravel, troce [ L
F silt (SP). i t
[ <OUTWASH SAND> | / ? r
] 3 ? / | WE.L DFEVELOPMENT NOTES
F 29.4-30.0 ft. m—{ - / / ;
- 50.00 SAND aend SILT (SM). - /
[ [ / [} The well was developed on
E _ / / |l o9-25-91 with a centifugal
i i / tl pump and surge block until_the
E F / / Fl water was cleor of sediment.
[ r / / [} Unoble to mointoin pumping ot
[ E / / Ll 5—10 gpm.
[ [ / / [] Approxmately 50 gallens of water
E 40.00 _ % % were removad.
[ b / / r
s $2.0-56.0 ft. Dense to | [| / / -
[ very dense, yeliowish s / / F
- brown tc pale olive, c=f d r
[ 5000 HeanD ang GRAVEL, trace | £ C
[ silt (SP). 1 [
a <OUTWASH SAND> 1 ) F
= meadium T
CONTINUED O NEXT PAGE bantonite chips L

Golder Associofes




MONITORING WELL INSTALLATION LOG

o8 No. . D15-6574%  prokcs ISK1ZADDITIONAL PUMP TEST/MA WELL NO. P20 SEeT . 2 of 2

oa s Do LEY  poiie wimion _ 4=1/4" 1D HOLLOW STEM AUGERS CROUND ELEv. __ 65:5 Pl warer pepw L B.86 L
WEATHER ___SUNNY  payiiNg coMPany D. 1. MAHER Top pve ELEv. _ B8 43 L. pate/mug 10-03-91/0300
e S0 F. BRILL G BRAT 22R oriLER - MORAN  grapmep _1430/08-17-91  coupLemo 1608/09-18-91

N; 552,258.2 E: 696,212.2

TWE [/ CATD T / DATE

LOCATICN / COORDINATES

MATERIALS INVENTORY

WELL CASING . 2 in. dio. 83995 ¢ wEL SCREEN 2 in. dia 5 14, BENTOMITE sEa.  PURE GOLD MEDIUM CHIPS
CASING TYPE SCH 40 PVC SCH 40 PVC INSTALLATION METHOD CRAMITY
JONT TYPE FIUSH THRFADFD SoT sZE O M0 MACHINF SIQTTED  FLTER PACK oTv. 150 Ihs
GROUT QUANTITY 144 GALLONS CENTRALIZERS NONE USED FILTER PACK TYPE MYSTIC WHITE 20 SHICA SAND
BROUT TYPE VOLCLAY DRILLING MUD TYPE N/A INSTALLATION WETHOD CRAVITY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
[ 52.0-56.0 ft. Dense to [ 2" sch 40
- very dense, yeliowish PVC riser -
s brown o pale olive, o—f | H 28.00 —— medium FGROUT VOLUME ESTIMATE
. SAN?S;';‘G GRAVEL, trace | [ “1 bentonite chips [
- it (5P). : o
E s0c0 || Fl v= r2h(7.48) golions
: <OUTWAS SAND> ZEimat = 3rex033)® (53.0)7.48)
i 2Zfs;54;}glcf:&is?1&;fgw? t:;ery H slotled screen [ = 135 qallens
pale clive, c—f SAND, troce r
;E | gravel, trace to little silt threaded -
r {SP to SP-SM). - o end plug o - — -
X OUTWASH SAND 3 [| Meosuring point s noteh in top
: < > L
[ \—#20 sand pack []| of PvC
[ 64.8-66.0 1t. Very dense, L
1 olive groy, clayey SILT, attom a
L 2000 some m—f sand, trace of hale El Woter encountered at approximately
N gravel (ML/CL). » -
b <TILL> 1 [[ 0.5 ‘i below ground surfoce
s 1 o . g,
3 Auger refusol at 66.0 ft. | - during grilling
[ <BEDROCK> [ E
s BORING TERMINATED AT | n
- 66.0 FT. BELOW GROUND [ [
- SURFACE i a
[ 80.00 F L
s 9 r
3 [ [
- L -
: s | WEL . DEVELOPMENT NOTES
| 90.00 - [
! [ [| The wa#l wos developed on
[ , F] 09-25-91 with_a_centifugl
2 r| pump and surge block untbil ihe
[ E El water wos ciear of sediment,
1 [{ Unable te maintain pumping at
[ - H 510 gpm.
[ Ll Approximately 50 gallons of waier
: 100.00 : -| were removed.
E 110.00 - g
1 [ L

Golder Associotes




MONITORING WELL INSTALLATION LOG

o5 no. _913-6744 _ prorer ISR1/ADDITIONAL PUMP _TEST/ZMA p— [N SHEET 1ol 1

GA INSP. RMG DRILLING METHGO 4-1/4" 1D HOLLOW STEM AUGERS GROUND Eey. _._ 000 ft.  waTER DEPT™ B.68 it.

weATHER PARTLY CLOUDY DR NG COMPANY 0. L. MAHER 0P PvC ELEv. . 06.96 ft DATE/TIME  19-03-91/0900

TEMP., 60" F, DRILL RIG ATV B—53 DRILLER J. GRAGLIA STARTED 1000 /09 -- 30—91 COMPLETED 10—-01-91
™E / CATE TRIE / GATD

LOGATION / COORDmATES __ Mo 552,334.7 E: 696,039.3
MATERIALS INVENTORY

TTTT

WELL CASING 2 in, dio.— 40,26 1f WELL SCREEN __ 2 in. dia. ] 1.f. BENTONITE sEa. PURE GOLD MEDIUM CHIPS
CASING TYPE SCH 40 PVC SCREEN TYPE SCH 40 PVC INSTALLATION METHOD GRAVITY
JOINT TYPE FLUSH THRFADED S0T szt . _Q.010" MACHINE SLOTTFD  FLTER PACK QTY. 200 Ibs
GROUT QUANTITY ARPROX. 7 Ch CENTRALIZERS NOKE USED FILTER PACK TYPE MYSTIC WHITE 40 SUICA SAND
GROUT TYPE VOLCLAY. DRILLING MUD TYPE N/A INSTALLATION METHOD GRAMTY
OEPTH SOUL/ROCK DESCRPTION WELL SKETCH INSTALLATION NOTES
i ! F
s o , FIGROUT VOLUME ESTIMATE
[ [ exponding I
[ - 0.96 ‘ lecking cap "
i GROUND SURFACE : - H v =m:2h(748)  qolions
F a.00 q 1o bvyd | cement - 2
i FOR SOIL DESCRIPTION, [ 7 - (3.140.33)" (32.0)(7.46)
: SEE LOG FOR P-ID. 5 ? —velclay grout =_82 qgallons
F - / s F —— .
i - / / borehole - Msasuring point_is notch in top
5 : / / {opprox.) t of Puc.
i X / C
i d B 2" sch 40 [
: 10.00 . / PVC riser F
[ [ / ? r
s [ [
P 20.00 ¥ / ¥
t : ; é E
- E / / F| WELL DEVELOPMENT NOTES
- 30.00 s / "
E s / / | The well was developed on
I E / Fl 10-01-91 using a centrifuga! pump
[ [ “ 'l and surge block until the water
[ 9 —medium o . -
s a1 bentonte clear of gsediment. Approximately
X chips [] 75 gollons of water were removed
[ - [l @ about 5 gprn.
E E —#20 sond pock [
L - 3
F 40.00 H
s [ 2" sch 40 [
- X PVC 0.010° |
[ 5 slotted screen
[ [ X push on -
[ [ \_ end plug L
- pottom F
- [ ot hole C
F 50.00 - C

T T T
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MONITORING WELL INSTALLATION LOG

08 No, _B13—-6744  opneer ISRT/ACDITIONAL PUMP TEST/MA WELL MO, P-3D SHEET 1 of 2

o4 INsp, __GRF ORILLNG METHOD DRIVEN 4° CASING, SPUN 3 CASING, ROLLER BIT cpouUND ELEV. BED . wamr pepre B85 fh.

weaTser _FINE, WINDY gy ing company D. L. MAHER TP Pvc EEv. 6623 . patpsmue 10-03-01,0800

TEMP. 65 F. DRILL RIG ATY B-53 prRLer o GRAGLIA  gragmep __ D9-28-91 cowPLETED 0900/10-01-91
TME / B4TE T™E / Dalt

LOCATION / COORDINATES N: $52,339.0 E:. 696036.5
MATERIALS INVENTORY

WELL CASING 2 in. dia. ___59.8 14, WELL SCREEN 2 in. dio. 10.2 |+ BENTOMTE SEaL PURE GOLD MEDIUM CHIPS

CASING TYPE SCH 40 PvC SCREEN TYPE SCH 40 PVC INSTALLATION NE THOD GRAMITY

JONT TreE. . FLUSH THREADED g7 sizE . _{.010" MACHINE SIDTTED  FILTER PACK OTY. S0 lba.

GROUT QUANTITY APPROX. 7% GALLONS  CENTRALZERS NONE USED FILTER PACK TYPE MYSTIC WHITE _#20 SILICA SAND

GROUT TYPE VOLCLAY DRILLING MUD TYPE N/A INSTALLATION METHOD 2/4" PVEC TREMMIE PIPE
DEPTH SOIL /ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES

T

F|GROUT VOLUME ESTIMATE

T r T

expanding [
3 | i -
GROUND_SURFACE 0.28 acking cap Ll v-me?h(748) gdlons
[ D.00 0.0-8.4 f. Loose to very [ [ /"““"‘e”t El = (aaeasn? (53.1)7.48)
3 loose, dark brown to dusky [ 1] L = 3% qaoll
- red, c—f SAND, trace to N ] -~volctay grout - = gotlons
s some silt, lrace grovel, : o L
i roots (5P to SM). i /Y r
[ <FlEL> [ 2 ] 4" nominal Il Meosuring point is notch in top
[ [ - i
s J 8.4-9.0 1t Soft, black |_‘_ v ¢ borehole of FUC.
s PEAT, some clayey siit, [ — :: r
[ t PT). s C
[ 1000 -Lroo misPséA(T>) J-:. [ p—2" sch 40 'l Drove 4" casing to 53 fi. poor
[ 9.0-13.6 It Dense r LA ﬂ PVC riser [l secl twi refusal. Spun 3" cosing
i reddish groy, c—f SAND | /Y H to 54 1t poor seol but refusal.
1 ;._th GRI:V(ESLF,’ EFOC;P teSM) [ ; 5 [} NX core barrel jommed for the
e s o sP-sM). [F E
1 .l I <P'OSSTBL£ FLL> l‘: A ’ | first 4 feet, Bedrock highty
E f [} wealhered and froclured (see
- 13.6-49.0 ft. Locse to F ¢ H arithole lag). Lest circulation
[ very dense, groy to light s [{ during coring. Corehole reamed
[ olive brown to yellowish [ [A L >
[ brown, c—1 SAND, trace - Ff with roller bit.
20.00 _ i
1 te ond gravel, trace silt, - oy 3
H lenses with little silt (SP). : Ll water encountered ot 10.7 ft
[ [ / B N -
[ <OUTWASH SAND> - -] ’ f] below ground surface during drilling.
3 o ¥l
] i ¢ :
i ¥ “ L
N [ V1A
s g E | WEL_ DEVELOPMENT NOTES
s 30.00 g [ o
[ [ [| The well was developed on
s F ¢ £] 10-01-91 using o centrifugal pump
[ ﬁ r’ Fl and surge block until the water
F E ; § r| wos clear of sediment. Approx.
[ § [ [l 100 gollons of woter were removed
] i j ; | @ cbost 5 gpm.
Z E 17 E
L 40.00 s 5 ¢ .
[ - ; ] .
I Spoon refusal at 49.0 ft. [ r
! <BEDROCK> [ /i C
[ [ % [
i - 1 § o
[ 54.3-74.3 ft. Slightly to||¥ ry o
s moderately weathered, E 1]
F moderately foliatad at r j o
'l 25—30 degrees to the I 1[4 r
- 50.00 core oxis, moderate to | | 1 1
dark green, fine to [ g /+ L
redium groined, slightly ¥ [
X altereg (moderste in kA

places) GABBRO.

—top fine filter sand

T
=[5

[~ CONTINUED QN NEXT PAGE
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MONITORING WELL INSTALLATION LOG

o o OT5-B794  prOReT SRT/ADDITIONAL PUME TEST/MA —— %) — TR
e BRF DRAUNG METHOD DFIVEN 47 CASING, SPUN 3° CASING, ROLLER BIT cpoump eiev. B850 Tt wamr oepme _B.85 1t
weather FINE, WINDY naying comPany D. L. MAHER Top pvc ELev. _60.25 Tl patesmup $0-03-91/0900
Emp, 85" F. DRILL RIG ATV B-53 pRiLLER - GRAGLIA  srapmep _ 09—28--91 COMPLETED 9900/10-01-91
™ / [ATE THE / DATE

LOCATION / COORDINATES N: 552,339.0 E: 696,036.5
MATERIALS INVENTORY

WELL CASING & i dio. . 99.B 14 wELL SCREEN 2 in. dia. 10.2 11 sentowiTe SEAL PUR MEDIUM CHIP!
CASING TYPE SCH 40 PVC SCREEN TYPE SCH 40 PVC INSTALLATION METHOD GRAVITY
JOINT TYPE FLUSH THRFADED SO szE — QLO10" MACHINF SIOTTFD __ ALTER PACK QTY. 50 Ibs.
GROUT QUANTITY __APPROX. 75 GALLONS _ cENTRALIZERS NONE USED FILTER PACK TYPE MYSTIC WHITE  §20 SLICA SAND
CROUT TYPE VOLCLAY DRILLING MUD TYPE N/A INSTALLATION METHOD _3/4” PVG TREMMIE PIPE
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
54.3-74.3 ft. Slightly to | i T —top fine s
[ moderately weothered, [ £7.10 l{ filter sand HerouT vOLUME ESTIMATE
r moderately fotinted ot [ le—2" geh 40 r
- 25-30 degrees to the - 50.30 PVC riser F
i core gxis, moderate to - — 1] H venrln {7.48) anilons
- 60.00 dark green, fine to 3 l—p R [l 2
i medium grained, sfightly [ | =12 sch 49 t = (3.14)(0.167)" {53.1)(7.48)
1 oltered (moderate in 1 = RVC 0.010 o =35 gollons
[ pluces) GABBRD. H || slotted screen H
[ ! ::‘F-—#ZO sand pock _
X See record of drillhole : l—3-7/8" Measuring point is notch in top
i far fracture dato. 1 11— nominal H of PvC.
1 - j et torehole F
[ ! £9.50 la L - -
L 70.00 [ threoded ‘| Drove 4™ casing to 53 ft. poor
[ [ f/g! end plug [l seal but refusct. Spun 3" casing
F i //// E to %4 {t. poor seql bui refusal.
[ [ 7030 5/,9--—cuved materigl L] NX core barrel jammed for the
:_ BORING TERMINATED AT _ ’ &_ E first 4 feet. Bedrock highly
! 74.3 FT. BELOW GROUND } bottom [] weathered end fractured (see
: SURFACE ! of hale I aritinole 1og). Lost cireulation
[ [} during coring. Corehole rearmed
E 8000 ] El with roter bit.
[ [ L
I [ ] Waler encountered at 107 ft.
[ [ [F belew ground surface during drilling.
! i ‘| WELL DEVELOPMENT NOTES
[ o0.00 g X
[ [ [1 The well was developed on
- | Fl 10-01-91 using a centrifugal pump
s [ [| ond surge block until the water
i _ (] was cleor of sediment. Approx.
[ [ [] 100 gollons of woter were removed
i _ t| @ acout 5 gpm,
L 100.00 F :
i - o
- 110.00 . -
5 5 -
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MONITORING WELL INSTALLATION LOG

08 NO. 135745 paoeey 1SRT/ADDITIONAL FUMP_TEST/MA I T o NPT
camse D LEY  oolne wethop %1747 10 HOLLOW STEM AUGERS crounD Erzv B8 Tt water pepme _ 4.84 f.
weaTHER __SUNNY __ peiiing conpany D. L. MAHER Top pve Eeev. 8162 ft- pate/mue 10-03-91/0500
TENP 80" F. DRILL RIG BRAT 22R DRILLER 4 MORAN STARTED 14154[0?—;‘ 17—91 COMPLETED 1601‘.:)‘{0?—93‘1—91
Al
LOCATION / COORDINATES N: 552,174.0 E: 5963829
MATERIALS INVENTORY
WELL CASING . 2 i dis. 20,22 . WELL SCREEW 2 in. di, 5 I.f. BENTONITE SEAL R MEDIUM CHIZ
CASING TYPE SCH 40 PVC SCREEN TYPE SCH_40 PVC INSTALLATION METHOD GRAVITY
“OINT TYFE E11ISH_THRF ADFD 80T 58 0007 MACHINE SIOTTED.  FILTER PACK QTY. 100 lhs
GROUT QUANTITY 40 GALLONS CENTRALIZERS e HONE_USED ——FILTER Pack TYPE MYSTIC WHITE K20 QIICA SAND
GROUT TYPE VOLCLAY DRILLING MUD TYPE N/A INSTALLATION METHOD GRAVITY
DEPTH SDIL./ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
1 F FleRoUT VOLUME ESTIMATE
s [ expanding F
GROUND SURFACE 022 _J locking cop Fl v=rmr?h(7.48)  qations
[ 0.00 s 100 lrpd  parem—cement [l = (3.94)(0.33) % (13.0)(7.48)
X FOR SOIL DESCRIPTION, [ r _
- SEE LOGS FOR P—41 AND | | o = 34 gdllons
3 P-40. - / /—vo clay grout
:r N % :
i = f—8—1/4" . T e hi
{ — / / borehole [} Mecsuring point is noteh in top
[ [ / / (approx.} r| of PVC
. f / 2" sch 40 F
L 10.00 - ? 7/ PVC riser [
' ™ // 7 :
- [ +—rmedium [
bentonite L
chips r
- 20.00 : - #20 sand pock [/
: 2" sch 40 E
- - PVC D.010" r
[ [ i slotted sereen [
5 ] \_ push on .
[ end plug L
X bottom r
[ [ of hole
| WELL DEVELOPMENT NOTES
- 30.00 - L
[ [ [{ The well was developed on
] 1 F 10-01-91 using a centrifugal purmp
[ [ [l ond surge block until the woter was
E _ Fl cleor of sediment. Approximately
[ [ £]10C gallens of woter were removed
i i L|@ abcut 10 to 5 gpm.
- 40.00 - b
[ C
- r
: - r
F i L
F 50.00 : -
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MONITORING WELL INSTALLATION LOG

op o B13-6744 proger 15R1/ADDI ONAL PUMF TES1/MA —— ] — 3
A msp, _ Y. FOSTER  priymg wemvon . 4=1/47 ID HOLLOW STEM AUGERS GROUND ELev. 618 Tt watrs pppm _ 570 Tt

Top pvc ELEV. . B2 08 L. pawe mMe 10-03-91/0900

sTaRTED _9800/0%-16-91 coup prep 1200/08-16-0)
TWE / GATE THI / DATE

weaTEr _OVERCAST  priiing company D. L. MAHER
TEMP. 70° F. DRILL RIG ATV MOBILE B53

LOCATION / CODROmaTES _ N: 552,183.8 F: 696,379.2
MATERIALS INVENTORY

DRILLER J. GRAGLIA

WELL CASWG 2 n. dio__S54.2B  vr WELL SCREEM 2 n. dia. 5 11 BENTONITE sEaL PURE GOID MEDWM CHIPS
CASING TYPE SCH 40 PVC SCREEN TYPE SCH 40 PVC INSTALLATION WETHOD GRAMITY
JOINT TYPE FLUSH THREADFD SLOT SIZE 0.0 0" MACHINE SLOTTED  FILTER PACK OTY. L0 s,
GROUT QUANTITY APPROX,_ 110 GALLONS CENTRAUZERS NONE LUSED FILTER PACK TYPE MYSTIC WHITE #20 SILICA SAND
GROUT TYPE VOLCLAY DRILLING WUD TYPE N4 ISTALLATION WETHOD GRAMTY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NCTES
f - FlGROL~_VOLUME ESTIMATE
L 3 expanding L
[ - .78 locking cap C
GROUND SURFACE B - [1 v = I'Ir2 h (7.48) qallons
- R
[ 0.00 0.0-2.5 f1. Dense, very dark [ 150 g9 pv b cement [ = (:5_14.)(0_33)2 (46.5)(7.48)
- brown, becoming brownish i 7 o B "
s yellow, c—f SAND and s =141 gallens
L GRAVEL, froce io litde sit, || / / L
[ roct mess presenl from [ T ¢ [
- 0.0-0.3 tL (5P to SP-3M). | | volcay grou
[ [ / / Meosuring point is noich in tep
E <FILL> t / T or poe
o 2.5-7.8 fr. Compact, light - o
[ brawnish yellow, ¢—f SAND.| [ / . -
. 10.00 some gravel {SP). q / "':3—1,{014 F| Water encountered ot ahout 7.3 fi.
! <POSSIBLE FILL> ! / / (omaron) E| below ground surface during drilling.
i : 7, i
1 7.5-46.0 ft. Loose to dense, | / / b
[ groy to dork gray, c—f SAND, [ / L
3 trace {o fittle gravel, trace X / L
- to hittie sit, odiferious from | / 2 sna0 ¢
E 10.0-12.0 ft. (3P to SP-SM). [ PVC riser .
1 <OUTWASH SAND> A / / :
E 20.00 s / g
[ A / L
i : / :
F F / % [ weELl DEVELOPMENT NOTES
[ % -
F 30,00 s / .
[ N / 'l The well was developed on
:_ L / / El 10-01-91 using o centifugel
[ E / / Ml pump and surging block until the
[ : / / El woter wos clear of sediment.
[ [ / / [l About 150 gallons of water were
:E L / % Fl remeved @ abeut 5 gpm.
s [ / / L
oo | I _
E ;S:::Eﬁﬂh ft. lCumpac{ ta I 4750 / N
, light olive gray, m—¢ -
3 SAND. some silt {SM). [ E
N F te medium
E 50.00 <OUTWASH SAND> : bentenite chips :
- 52.0-61.1 ft. Dense, pale I- F
[ groy o gray, m—Ff SAND, i 52 50 L
s some silt (SM). [ 51501 4§20 sand pack T
<DUTWASH SAND> [ == = 27 sch 40 PVC [
CONTINUED ON WEXT PAGE - i o] 0.0107 slet screen |
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MONITORING WELL INSTALLATION LOG

208 No. _933-6744  proxer TSRT /ADDITIONAL PUMP T-EST/MA WELL KO P-a1 SHEET 2 o 2
GA msp, _ V- FOSTER _ pan LING METHOD 4—1/4" 1D HOLLOW STEM AUGERS GROUND ELEY. 61.8 fl.  waten pepy _ 971 fL.
weATHER OVERCAST _ pmilLinG COMPANT D. L. MAHER 1op Bve fLEv. _ 62.98 Tt pavemuep 10-03-91/0900
TEMP. 70" F. DRILL RIG ATY MOBWLE B53 DRILLER J. GRAGLIA STARTED 0800/05--16~91  compLETED 1200/09~16-91
TRE / DATE THE / DATE

LOCATION / COORDINATES . N: 952,183.86 & 696379.2
MATERIALS INVENTORY

WELL CASNG 2 in. dio D420 or wew scREER — 2 in, dig, o B 14, BENTONITE sEa. PURE GDLD MEDJUM CHIPS
CASNG TYPE SCH_40 PVC SCREEN TYPE SCH 40 PVC INSTALLATION METHGD GRAVITY
JOINT TYPE FLUSH THREADFD StoF size — 0.010" MACHINE SIOTTFD  FILTER PACK OTY. 200 lbs,
GROUT QUANTITY _APPROX. 1 ALLON CENTRALIZERS NONE USED FILTER PACK TYPE MYSTIC WHITE J20 SIICA SAND
GROUT TYPE VOLCLAY DRILLING MUD TYPE N /A INSTALLATRON NETHOD GRAVITY
DEFTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
q 52.0-61.1 ft. Dense, pale 3 R . s 2" sch 40 E
- gray te gray, m—f SAND, 3 PVC 0.010° L
[ some silt {SM). ,"_ slotted screen  F{GROUT VOLUME ESTIMATE
[ s —&j- - — #20 sand pack u
F 50.00 <OUTWASH SAND> a —8:80 ; . [l V= W2 h (7.48)  gollens
L ' L [=17] omn L 2
i - FlL = {3.14)0.33) " {46.5){7.48}
- 61.1—61.5 f. Dense, pate 1 eGS0 | end pfug F Y
[ dhive gray. f SAND ond 9 coved moterial [f——ri—d9RCNS
SILT (SM). 1 r
[ <TLL> t L
[ Al 1.5 ft. F N . .
3 uger refusal a1 & i s [l Measuring point is notch in top
[ [ | of PuC.
- BORING TERMINATED AT | g
[ 61.5 FT. BELOW GROUND [ E
L 70.00 SURFACE i Woter encountered ot obout 7.3 ft.
4 ' [ [| below ground surface during drilling.
3 3 r
[ [ "
- 80.00 - F
i : '
F ] FI "WEL_ DEVELOPMENT NOTES
- 9a.00 L s
[ 3 The weall wos developed on
- E L 10-01-91 using a cenlifugal
[ [ [} pump ond surging block until the
L E o water wos clear ¢f sediment.
F [ r{ About 150 gallens of waler were
[ [ [[ removed @ about 5 gpm.
B =
[ X
- 100.00 : F
i i ;
- 110.00 - -
s | N
[ ! L
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MONITORING WELL INSTALLATION LOG

o8 No._F3=674% _proger TSRT/ADDI TIONAL PUMP_TEGT/MA WELL NO. P—4D oweET 1ol 2
camep, _ Do LEY  pori e wEtHon B—1/4" 1D HSA/NQ HOLE REAMED TO 4" cpome ey, . B18 Fh waree pepmy _ 582 fi.
weatigr _ SUNNY  pRitiNG COMPANY 0. L. MAHER 1op pvc ELEy, 6270 Tt patesnue 19-04-91/1030
TEWP 60" F. prRL mg ATV B—S53/BRAT 22R pmiuer J- GRAGLIASL. MORAN STARTED 140%0/9: i4—91 COMPLETED UsDi{EI?-DD;—m
LY A
Locanon / cooRpmatEs Mo 552,178.2 E: 696,380.7
MATERIALS INVENTORY
WELL CASING 2 in. dig. 74.90 )1 WELL SCREEN 2 in dia. 10 If. BENTOMITE SEAL YOLCLAY
CASING TYPE SCH_40 PVC SCREEN TYPE SCH 40 PvC INSTALLATON ME THOD TREMIE METHOD
oot TrPE ... FLUSH THREADED  sioT sz 0.010" MACHINE SLOTTED  FILTER PACK QTY, 100 Ibs,
GROUT CuANTITY _ APPROX. 160 GALIONS _ CENTRAUZERS NONE _USED FILTER PACK TYPE MYSTIC WHITE 20 SILICA SAND
GROUT TYPE VOLCLAY DRILUNG MUD TYPE N/A INSTALLATION METHOD TREMIE METHOD
DERTH SOIL/ROCK DESCRIPTION WELL SKETCH INMSTALLATION NOTES
: F} GROUT VOLUME ESTIMATE
[ [ expanding I
F [ .90 locking cap r — —
: GROUND SURFACE H vV =rl{nhH ) + (hh,)X7.48)
[ 0.00 1 W beweyd ppyyy—cement H r,(00-650) = 0.5
! 0.0-68.5 ft. . / Fl h,= 55.0 ft.
[ SEE LOG FOR P-4D [ r—volctay grout| _ =
i FOR SOIL DESCRIPTIONS. | | r: (65.0-720) = 047
[ [ / hy= 7.0 ft,
[ [ — 127 - v F1 z
[ [ J_T borahole - V= .‘3'14)[(0'5) (65.0) + (0.17)'x
s 5 / (approx)  F| (7.00(7.48) = 387 GALLONS
_ 10.00 _ % 2 seh b Meosurinq point is notch in top
[ [ // PVC riser b of PVC riser.
s [ / o
[ [ /
+ B F
[ 20.00 - / / .
! ] / F|” WELL DEVELOPMENT NOTES
- 30.00 . E
4 [ [f The well was developed on
3 : Fl 10-01-91 using « centrifugal pump
/ [l and surge block, but the welt
: F Fl would go dry immediglely, About
r [} 20 gollons of water were rermoved
3 / Fl on 10-01-91 ond 10—-02-91 using
[ [ / [ o fool vaolve pump.
- 40,00 : / / -
F d / / '
[ [ [
C 50,00 3 / % :
[ CONTINUED CN NEXT PAGE % // L
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MONITORING WELL

INSTALLATION LOG

o o, 1 3—B748  ppoeos TSRT/ACDITIONAL PUMP TESTZMA wELL NO. P—40 aeer 2 ot 2
oa nsp. O LEY  neliig weTHop B=1/4"7 ID HSA/NQ HOLE REAMED TO 47 coniwn eev. — 88 Mt wawe peem 582 1t
WEATHER _SUNNY  pRILING coMPaNY 0. L. MAHER tor pve Eev. 8270 f_ pate/muE 10-04-91/5030
TEMP 60" F. pRILL Ric ATY 8-53/BRAT 22R pmiuger . CRAGLIAZL MORAN syaprep _1400/09- 24-9% roueipmep 0900/10-01-51
LOCATION / COORDINATES _N: 552,178.2 E: 695,380.7 e T
MATERIALS INVENTCRY
WELL CASING 2 n dia. 7490  1f WEW SCREEN 2 in. dio. e 1O 1T, BENTONITE SEAL YOLCLAY
CASING TYPE SCH 40 PVC SCREEN TWPE SCH 40 PVC INSTALLATION METHOD TREMIE METHOD
JOINT TYPE Flusy THREADFD SLOT SIZE " FILTER PACK OTY. 190 bs,
GROUT QUANTITY APPE 5 GALLON CENTRALIZERS NONE USED FILTER PaCk TYPE MYSTIC WHITE 420 SILICA SAND
GROUT TYPE VOLCLAY DRILLING MUD TYRE N/A INSTALLATION METHOD TREMIE METHOD
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
3 i // 7 feme 12" r
- 0.0-B8.5 ft. i borehole £} GROUT VOLUME ESTIMATE
5 SEE LOG FOR P-4D [ y
S FOR SO DESCRIPTIONS. [ —wvolcloy grout [
F oo00 i VIV SRR + (AR)I0e8)
3 [ [l r,{C0-650) = 0.5
i i F| b= 65.0 ft.
[ [ / Il rp (655.0-72.0) = 017
[ [ 65.00 // / L h:: 7.0 ft,
[ [ K] Il v = (334)[(0.5)°(65.0) + (0.17)°
[ [ ;—Z"SCh 40 o ‘( J(0.5)°(65.0) + (0.17)"x
a 1 M A pve riser F] (7.C))7.48) = 3B7 GALLONS
[ " L
vl —3-7s ;
[ 68.5~B85 ft. Fresh, 4 r et - -
L 70.00 moderately to strongly . 70.00 : _4 barehole s Meu.urlninomt is ngtch in top
| foliated @ 2B-40 degrees } ] [<4——ftintsheot [| of Pyl riser.
[ to the core axis, dack L 72.00 |- bl sltica sand [
N green, fine te medium " | r
N grained GABBRO. 4 7400 | || I
;' 721-73.5 ft. Series of = 2" sch 40 :
[ sub—paraliel foults @ —11 pvc co_mo" [
[ 35-40 degrees to the ]| slotlad screen C
[ core axis, offset 3~8mm: [ y St L
[ plunging at 90 degrees = [
. 80.00 ta the foliotion. _ 'E'" " _:
- 75.15-75.50 ft. Broken | |— T~#20 sond pock ¢
4 core. [ — [
1 BO.0—B1.4 gnd B5 4— 2400 amal hreaded F
i 87.1 ft. Very fine grained, [ ' end plug o
3 vnfolicted, non—induroted | r
- gabbro. 3 o
I { 88.50 | : [l WELL DEVELOPMENT NCTES
E BORING TERMINATED AT ; r
- 90.00 | 88,5 FT. BELOW GROUND [ botiam N
[ SURFACE 3 of hole L The well was developed on
s | | 10-01-91 using a centrifugel pump
[ [ f| end surge block, but the well
] | Fl would go dry immediately.  About
! [ [l 20 gollons of woter were removed
3 ] H| or s0-D1-91 ong 1D-D2-91 using
[ [ [f a fool vaive pump.
F 100.00 - F
[ 120.00 - .

Golder

Associates




MONITORING WELL INSTALLATION LOG

08 no. 9136748 proscet 1SRT/ADDITIONAL PUMP TEST/MA WELL MO, P 6 SHEET __1__of 2
cawsm B LEY  pelimc uemiap __4=1/47 (D HOLLOW STEM AUGERS cROUND ELEV. —_ B7-2 & warer pep _10.59 ft.
weatier _SUNNY  pgiiing company D. L. MAHER 1or pvc ELEv. — 8771 . patEsmie 10-83-81/0900
TEMP. 70" F. DRILL RIG ATV MOBILE BS3/BRAT 22R pey ¢r J. QUINN/Y. MORAN stagmep _1600/09-12-91  comeieTen 1050/08-13-91
TRE / 0ATE THAE /7 DATE

LOCATION / CoORDINATES _ N: 552,060.3 E: 696,216.7

MATERIALS INVENTORY

WELL CASING Z in. dio. — G251, Lt WELL SCREEN 2 in. dia. 5 14, genToniTe sean PURE CQOLD MEDIUM CHIPS
CASING TYPE SCH 40 PVC SCREER TYPE SCH 40 PVC INSTALLATION METHOD GRAVITY
JOINT TYPE FLUSH THREADED SLoT 9zE _0.010" MACHINE SIOTTED ~ FALTER PACK QTY. 15C Ibs
GROUT QUANTITY 157 GALLONS CENTRALIZERS NONE USED FILTER PACK TYPE MISUC WHITE JoU SILICA SAND
GROUT TYPE VOLCLAY ORILLING MUD TYPE N/A INSTALLATION METHOO GRAMITY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
[ F F
[ o FIGROUT VOLUME ESTIMATE
[ + expanding r
51 tocki -
GROUND SURFACE iy, lodng «® Fl v-Mc%h(748)  qalions
[ 0.00 0.0-15.0 ft. Very dense, i 10l yd pyyr—tement L = {3.14)(0.33)2 (55.0)(7.4B)
[ medivm brown, c—f SAND X / E = |
- fittle to some gravel, troce - / . = 141 gallons
[ st (SP). / / b
5 <FILL> u / F—volclay grout [
[ [ [l Meosuring peint is notch in top
[ i / / F| of Pvc.
. . / [—B-1/4" Ff Woter encountersd at opproximately
[ 13.00 x & / / borehale o 1 4 sort -
1 X == / {opprox.} g t. below ground surface during
i i / / | arilling.
[ 15.6-40.0 ft. Compact to / ’_/ 2" sch 40 N
[ very dense, paie brown to [ / PVC riser "
[ dark gray. c—f SAND, troce y [l
[ to little silt, trace grovel [ / r
(SP ta SP—SM). [ L
F 2000 - / / F
[ <OUTWASH SAND> 3 % / L
3 ; % % £ WELL DEVELOPMENT NCTES
L 30.00 s / / .
! [ / | The weli wos developed on
: | / / [] 09-26—-091 with a centrifugal pump
/ / E ond sarge block until the water
i [ / / H] wos ceor of sediment. Approx.
[ [ / / £ 100 gallons of woter were removed
i _ / % He <« gprm.
[ 40.00 / / .
s 40.0-49.5 ft. Very dense, / [
F groy belge, m—1f SAND, trace [ / / E
[ siit {SP). [ /
s <OUTWASH SAND> ! / / »
[ - % / [
1 [ / :
[ 50.00 49.5-68.1 ft. Very dense, [ / % u
[ gray beige, c=f SAND, troce [ / [
[ silt, occossional lens of m—f | / t
N to f sond (SP). - / E
. <OUTWASH SAND> / C
CONTINUED ON NEXT PAGE g L

Golder Associates




MONITORING WELL INSTALLATION LOG

wa no.,_H3-8748  paneer ISRT/ADDITIONAL PUMP TEST/MA WELL NO. P-6 SHEET .__2_af 2
cA Nsp. D LEY  nmiiiens wETHOD 4-1/4" ID HOLLOW STEM AUGERS GROUND ELEY. _ B7.2 ft warpr pepe _10.39 1L
WEATHER SUNNY DRILLING £OMPANY D. L. MAHER toP PVE ELEY. 67.71 ft. DATE/TME 10-03-91,/0600
TEMP 70 F. DRILL RIG ATY MOBILE BS3/BRATT 23R pprr . QUINN/L MORAN srammep _1600/09-12-91 coupietep 1030/08-13-91
TME / Ds4TE THE / DATE

LOCATION / COORDINATES N: 552,050.3 E: 596,216.7
MATERIALS INVENTORY

WELL CASING 2 in die.— B2.51  &r WELL SCREEN 2z in. dig. 9 15, BENTONITE seal PURE GOHLD MEDIUM CHIFS
CASING TYPE SCH 40 FVC SCREEN TYPE SCH 40 PVC INSTALLATION METHOD GRAVITY
OINT TvpE _ FIUSH THREADED  wior size — G.010" MACHINE SIOTTFD  FuTER PACK QTY, 150 ibs
GROUT QUANTITY 157 GALLONS CENTRALIZERS NONE_ USED FILTER PACK TYPE MYSTIC WHITE 420 SILICA SAKD
GROUT TYPE VOLCLAY. DRILLING MUD TYPE N/A INSTALLATION METHOD GRAMTY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOTES
i 49.5-6B.1 fl. Very dense, i 56.00 |/~ [—olciay grout |
- groy beige, c—f SAND, trace } f—8-1,/4" b
[ silt, occassional lans of m—f [ borehole {approx.) [RGROUT_VOLUME ESTIMATE
F to f sand (SP). - 2" seh 490 [
[ s0.00 <CUTWASH SAND> [ - :In\ﬁ;.::ﬂ ] v=nr%h (748  qollons
3 [ b z
H - £1.00 K bentonite chips | =_(3.14)(0.33)" (55.0)(7.48)
b [ S T 420 sand pack [ = 141 gallons
[ s 2" sch 40 o
[ 68.1=70.5 f Very cense, |[ — PYC 0.0107 r
[ alive green—gray, c—f SAND, | [ — slotted =creen [0 - — -
- some grovel, liitle silt - (i [l Measuring point is nolch in top
[ {SP-5SM). [ —SR00 | e - threoded L of PuC.
E <GLAGIAL TILL> 9 68.00 | | end plug -
[ I 68,50 iy ?;‘)&X;} N medium 3
[ Auger refusal at 70.5 ft, s it bentonite chips | .
L 70.00 <BEDROCK> 1 70.50 f:},,‘{::u;:,,:g, ‘] caved | Water encountered at opproximately
u ‘ ! moteriot [19.3 1t. below ground surface during
[ BORING TERMINATED AT I o P
s 70.5 FT. BELOW GROUND [ bottom pdrili g,
i SURFACE. : of hole s
[ u L
F 50.00 ! .
! i (| WELL DEVELGPMENT NOTES
F 90.00 . L
! [ ] The weil was developed on
s s ] 09-26-91 with o centrifugal purmp
1 3 Il end surge block until the water
[ s (] was clear of sediment. Approx.
[ o '§ 100 gollons of woter were removed
[ [ @ < 5 gpm.
L t00.00 F .
E 110,00 : [

Golder Associotes




MONITORING WELL INSTALLATION LOG

LOCATION / COURDINATES

N: 552,407.8 E: 695.881.9 ek

PO Y Sp—— TSRT 7 ADDITIONAL PUMP TEST /WA — 7 e SV

oA msp, D LEY  orie wemeo _ 4=1/4" ID HOLLOW STEM AUGERS croumn fiev. 819 fo  yures pepmw _ 602 fi.
wEATHER __RAINING __ priivG company D. L. _MAHER Top eve By, _B2.63 fl. parpmwe 10-03-91/0900
tewp__ 60" F. ORLL RIG BRAT 22R orutee _ d MORAN _ sraprep _1300/09-3—9% compieTen 1500/09-23-91

TRE S DATE

MATERIALS INVENTORY

WELL CASING 2 . alo. 4175 vt werz SCREEN 2 In. dia. 3 v BENTonTE sear PURE GOLD MEDIUM CHIPS
CASING TYPE SCH 40 PVC SCREEN TYPE SCH 49 PVG INSTALLATION WETHOD GRAVITY
JOINT TYPE F1 USH THRFE AQFT) SLOT SIZE Q.010" MACHINE SLOTTED FLTER PALK 4TY. 150 Ibs
GROUT QUANTITY 79 GALLONS CENTRALIZERS NONE_USED FLTER PACK ~YPE MYSTNC WHITE #20 SILICA SAND
GROUT TYRE VOLCLAY DRILLING MUD TYPE N/A INSTALLATION WETHOD GRAVITY
DEPTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NGTES
[ [ " EGRDUT VOLUME ESTIMATE
[ X axpanding L
75 locking cop r
GROUND SURFACE H v=mr?h (748  gdllons
- 0.00 0.0-35 . Loose, A ;’%"&' r—cement Fl - (314)(0.33)% (34.0)(7.48)
: moderate brown to dark [ F e < e
[ purplish red, c—§ SAND, L / —volclay grout [ = BB qalicns
trace to little silt, root / r
F‘l moss (SP). / / g
s FLL> g % % - p— :
; 3.6-4.0 ft. Soft, black X Ao enan L Measuring peint is nolch in tap
[ SILT, erganic matter, i g F‘VCSC' H of P,
- possible hide residue (ML). / / riser F
X ] / :
L 1000 R <POSSBLE FLL> [ / / | Woter encountered ot 53 ft belaw
X 4.0-10.0 F. Very dense, |[ [| ground surface during drilling.
[ pale olive gray, c—f SAND | [ / / 81 72" .
- and GRAVEL, trace sit || / ~—8-1/ [
[ (sP) [ / borehole o
i ' i (approx.} E
1 <POSSIBLE FILL> 1 / / d
10.0-48.0 ft. Compact, [ / .
5 yellowish brown, to olive q / n
F gray c—f SAND, troce to [ / £
[ some grovel, trace to / [
F 2000 (little silt. - / / H
<OUTWASH SAND> ! / / .
: : 7 / :
[ / / r| WELL DEVELOPMENT NOTES
[ F
L 30.00 ! / /
[ / [} The well was developed on
: 1 / / [l 09-25-91 using a centrifugal
[ [ / / [l purmp ond surge block until the
E d 35,00 A Ll woter was clear of sediment. 275
E b rr&dium E gallens of water were removed @
[ bentonite | approximately 5 gpm.
N [ chips I
[ F
L 40.00 . 40,00 F
[ UV i W+, B SR S F-#20 sond pock [
[ BN Sl S " o
[ 48.0—48.5 ft. Very dense, 1= 2" sch 40 -
! olive groy, c¢—f SAND ond - PVC 0.010 F
: GRAVEL, some silt (SM). |f slotted screen [
<TLL> push on :
s Auger refusal ot 4B8.5 ft s end plug L
: <BEDRQCK > [
- BORING TERMINATED AT [ \_ E
- 50.00 48,5 FT. BELOW GROUND y bottom [
1 SURFACE ] of hole [

Golder Associates




MONSITORING WELL INSTALLATION LOG

WEATHER __SUNNY

DRILLING COMPANY . L MAHER

J_GRAGLIA

1230/09-13-91

B Mo, D13 BT4E prors ISRT/ADDITIONAL PUMP TEST/MA WELL MO, P-8 1o 1
GA INSP. RMG DRILLING METHOD —_4=1/4" 1D HOLLOW STEM AUGERS GROUND ELEV. B4 4 ft.  warpr pepn _ 9.08 ft.

top pve £y, 8449 fL pate/mmMe 10-03-91/0500
COMPLETED OB0O,/D9-15-31

TEwP o e ATV MOBILE 853 DRILLER STARTED /09 0/05—%
LOCATION 7 CooROmATES _MN: 552,079.7 E: 696,574.2 ! !
MATERSALS INVENTORY
WELL CASING 2 in. dio. .3%BI__ 11 WELL SCREEN 2 In. dia. ) L. BERTONITE SEaL PURE GOLD MEDIUM CHIPS
CASING TYPE SCH 40 PVC SCREEN TYPE SCH_40 PVC MNSTALLATION METHOD GRAVITY
JOINT TYRE FLUSH THRF ARED s0T sz Q010" MACHINE SLOTTED  FLTER PACK ATY. 200 Ibs
GROUT QUANTITY 100 GALLONS CENTRALITERS NONE USED FILTER PACK MYPE MYSTIC WHITE #20 SILICA SAND
GROUT TYPE VOLCLAY ORILLING MiID TYPE N/A INSTALLATION METHOD GRAVITY
DEFTH SOIL/ROCK DESCRIPTION WELL SKETCH INSTALLATION NOQTES
! i HGROUT VOLUME ESTIMATE
[ [ expanding r
4 loeking co F
GROUND SURFACE 008 L 9 cop | v=Nr2n(748)  galions
I Q.00 0.0-7.25 fi. Very loose o : —cement " = {5‘14}(0_33)2 (32.8)(7.4B)
I compact, fight to dark r
S brown, m—1 SAND, trace [ / = 84 gallons
3 to lillle silt {SP to SP—-SM)L.| C
[ [ —valcloy groul [
[ <FILL> [ [
[ [ / / [[ Mecsuring point is notch in top
4 1 / . [ of pve
[ 7.25-11.0 fi. Very soft, - /-—-8—1/’4 N
H block PEAT, trace wood, b v / borehole F
b yo.00 decoyed leaves, and roots } = / / {epprox.) F Woter encountered at approximotely
; (PT).  <PEAT: X / / £110.2 1t below ground surfece during
: 11.0-45.5 ft, Compact, [ 7 L] drilling.
dark groy to black, m—f [ / 4 2" sch 40 r
SAND, troce to some [ / / PVC riser L
[ silt, occassional cobble. d / o
few lenzes of fine sand s |
with some siit, frequent [ / [
- nide cder (SP ta SM). [ / u
. <DUTWASH SAND> / /
- 20.00 . / % E
1 1 / % H WELL DEVELOPMENT NOTES
- 30.00 . / / .
[ [ / / [l The well wos developed on
[ o / / L} 09-26~91 with o centrifugal
: 5 33.80 A Ef pump ond_suge block until the
L [ —medium Il waoter was cleor of sediment.
i i bentonite [l About 100 gollons of water were
[ [ chips [
F - F§ removed.
y : 00 420 sond :
3 [ 30.80 et san L
40. [ ]
[ 4000 45.5-50.0 ft. Gampact, y E pack .
medium to light gray, f S 27 sch 40 r
L S_AND ond SILT, strong o 1—| PYC 0.010" i
! hide odor (SM). 2] slotted screen [
s <OUTWASH SAND> s 44,80 — threaded X
[ 50.0-51.5 fi. Olive gray, 46.00 end_ plug L
[ c—f SAND and GRAVEL, [ 47.00 —medlun:l Y
5 trace silt (SW). q bentanite b
; <> - ] chips -
F 50.00 | Auger refusal ot 51.5 ftLY 5050 “I—#20 sand -
i <BEDRCCK> 5150 Prininiiiiied o oved F
[ BORING TERMINATED AT [ moterial C
3 51.5 FT. BELOW GROUND bottomn r
- SURFACE. of hote L

Golder Associgtes




APPENDIX E
Effluent Analyses and Discharge Record



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

[iP1304/0Es) 121 101 [BENZENE
0//5_[9/ [2:20
PI394/0ES] 12 102 TOLUENE
IPI394/OES/ 12 103 ARSENIC mg/L-PPM
£.05 v
IP/394/0E5] 12/ 104 CHROMIUM P
IPI304IOES] 12 105 AMMONIA mg/L-PPM
NH3 ONLY +5& ocz|.
AMMONIA mg/L_PPM
. NH3 & NH4+ /3O
IP/394/0E5] 72 106 COPPER Z o5 mg/L—PPM
IP/394/0ES] /21 107 T 2ZING L o 4 [moLeem
IFI304/0E5/ 12/ 708 IRON 5 o mg/L-PPM

OPERATOR #1 "7/

orerator#2 N[5




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

SAMPLE NAME
BI3sAIORS 12— b1 BENZENE
(sl | =30
IP/334/0ES] 12/ 102 TOLUENE ) Ug/L-PPB
IPI3s4/OEs] 12/ 103 ARSENIC m/L-PPM
05
IPT394/0ES! 121 Jo4 CHROMIUM Z mg/L-PPM
05
IPI394/0ES] 12 105 AMMONIA mg/L-PPM
NH3 ONLY A7
AMMONIA mg/L-PPM
NH3 & NH4+ /160
{PI394/0ES] 12 106 COPPER mo/L-PPM
< .05
\P/394I10E5] 12 107 ZINC .0 mo/L-PPM
IPI394IOES] /2] 108 IRON = mg/L-PPM
4.5
OPERATOR #1

opERATOR #2_ 1 [N




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
: GZA JOB NO. 12695

IPI304/OES] (2 101 BENZENE < UgIL-PPB
10015 /1] 1530
IPI304/0ES! 121 102 TOLUENE iy Ug/L-PPB
IP/304/OES] 12/ 103 ARSENIC L3 o
[P/394/0ES] 12 104 CHROMIUM = s e
IP/394/0E5] 72 105 AMMONIA " my/L-PPM
NH3 ONLY D%
AMMONIA . mo/L-PPM
NH3 & NH4+ ) 20
IPI304/0ES] 12/ 106 COPPER Z g [eerem
\PI394I0ES] 121 107 ZINC =9 mg/L-PPM
” .
IP/394/0E5] 12/ 108 IRON T e

OPERATOR #1 /'7 AL
OPERATOR #2 MO




GZA GEOENVIRONMENTAL, INC.

LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

IP1394/0ES) BENZENE UQL-PPB
\P/30410ES] 12 /02 TOLUENE < Ug/L-FPB
iPI394/0E8] 12/ 103 ARSENIC A
IP/394/OES] 12 /04 CHROMIUM ~ of |
IP/394/0E5] 72/ 05 AMMONIA - my/L-PPM
- NH3 ONLY 15
AMMONIA mo/L-PPM
NH3 & NH4+ 1O
1PI394/0ES] 121 106 COPPER L o5 [merem
139410 12 107 ZING J mO/L—PPM
0 2
Pi394/0Es] 12 108 TAON Z o mg/L-PPM

oreraTor#t _/7F1)
oPERATOR#2_ O M)




GZA GEOENVIRONMENTAL, INC,
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

1PIas4/OEs 12 1ot BENZENE - UQL-PPB
pliskili2:45 & 2.9
IP/a9a/0ES] T2 102 TOLUENE .é / So/L-PPB
1PI304/OES 12/ 103 ARSENIC ; mO/L-PPM
IP/304/0Es 12 Joa CRROMIUM o) ma/L-PPM
W,
\P139410E5] 12 105 AMMONIA mgL—PPN
NH3 ONLY 45
AMMONIA mg/L—PPM
NH3 & NH4+ /20 .
1P/384/OES 12 106 COPPER mg/L-PPM
<L.05
IP/39410E8] 72 Jo7 ZING S 4 mo/L_PPM
\F/384/0E8 12708 IRON m/L-PPM
9.75
OPERATOR #1

OPERATOR #2 3 1 I l B



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

BENZENE

UgiL-FPB

nli5 /‘i/
IP/394/OES! 12 102 TOLUENE ug/L-PPB
IPI394/OES! /27 /03 ARSENIC mg/L-PPM
.05
IPI394/0E5/ /2 /04 CHROMIUM mg/L-PPM
Z .05
IP/394/OES] 12/ {05 AMMONIA mg/L-PPM
NH3 ONLY Z 05
AMMONIA mg/L-PFPM
NH3 & NH4+ 120
IP/394/OE5] /2 106 COPPER mg/L-PPM
| .05
IP/394/0ES] 121 107 ZING mg/L-PPM
. 32
IP/394/OES/ 721 108 IRON mg/L-PPM
34 -

operator# /1P D

OPERATOR #2

JImA




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

ES NITS-
\P/304/OES! 12 101 —IBENZENE —— So/PPE
ro-t5-ay| 1845 </ v
IP/394/OES] 12/ 102 TOLUENE < ug/L-PPB
\PI394I0ES] /2 103 ARSENIC mg/L—FPM
AT
IF/304/0ES] 12/ /04 CHROMIUM J oC  [meLFRm
iP/a9a/OES] /2] 105 AMMONIA mg/L-FPM
NH3 ONLY 238 4p
AMMONIA . mg/L-PPM
NH3 & NH4+ Bﬂ// Y0
IPI3%aI0ES] 72 106 COPPER 2 '5 mg/L-PPM
0
iPI394/0E5] /21 107 . ZING mg/L_PPM
WA
[P/394IOES! 12/ 108 IRON 40 mg/L-PPM
f

OPERATOR #1 /7 f D
OPERATOR#2__ I

< < X <

<

N



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/OE5]

7]

UG/L-PPB

101 BENZENE
w5l | /545 £/.90
IP/394/CES/ /2! 102 TOLUENE ug/L-PPB
L[.0
IP/394/OE5/ {2/ 103 ARSENIC mg/L-PPM
009
IP/394/OES!  f2/ 104 CHROMIUM mg/L-PPM
L 0.0 5
IP/394/OES! 12/ 105 AMMONIA mg/L-PPM
NH3 ONLY a / 0
AMMONIA mg/L-PPM
NH3 & NH4+ 140
IP/394/OES/ [2/ /06 COPPER mg/L-PPM
05
IP/394/OE5/ {2/ 107 ZINC 7 ./r?o mg/L-PPM
IPI394/OES!/ [2/ 108 IRON - mgiL-PPM

0 o NN

OPERATOR #1 LDF

OPERATOR#2 _TR+




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12685

(o~
fz.aal(*-
IP/304/10E51 121 101 |7 ] am BENZENE — 'hgjl.;ébé'
o] jg)| 21. 20 2.0 |
IP/394/0ES! {2/ 102 s TOLUENE 4 I 0 ug/L-PPB o
\P/394/0E5/ /2 103 ' ARSENIC mg/L-PPM
1.09
IP/394/OES] /21 /04 CHROMIUM mgL-PPM |
£0.05
IP/394/0E5/ /27 105 AMMONIA mgL-PPM |
NH3 ONLY 0.//
AMMONIA mg/L-PPM | _~
NH3 & NH4+ 1HO
IP/394/OES! 12/ 106 COPPER mg/L-PPM |
£0.05
IP/394/OE5] 12/ 107 ZINC mg/L-FPM |
0.5/
IP/394/0ES!  i2/ /08 IRON .0 mg/iL-PPM | ,

OPERATOR #1 VDF

OPERATOR #2 6 ?’




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

er
1Zo o
1P/39410E5! Tugit-PPB |
10/15-/9/ 2/ 47
IP/304/08s] 12 102 TOLUENE uO/L-PFB
<0 o v’
IPI394/0E5/ 12/ 103 ARSENIC 1o mg/L-PPM
IP/394/0E5] 12/ Jo4 CHROMIUM mgL-PPM |
c 8.05
IF/304/OES] 72/ J05 AMMONIA mgLPPM |
NH3 ONLY 0. H
AMMONIA moL-FPM |
NH3 & NH4+ 149
IP/394/0ES] 12 106 COPPER ' mg/L-PPM
2005 v
IP/394/OES] 12 107 ZING mo/L-PPM
5,00 X
\P/394/0ES/ 72/ 108 IRON mg/L-PPM
Q0 4
OPERATOR #1__ } 0
OPERATOR#2___ G F




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

H
IP/394/OEs/ /2] /01 BENZENE ug/L-PPB
te/igfol | 82148 £y .0
IP/394/0ES! 12/ 102 TOLUENE ug/L-PPB
1.0
IP/394/OE5/ /2/ 103 ARSENIC mg/L-PPM
090y
IP/394/OES/ /2] /04 CHROMIUM . Img/L-PPM
£0.05
IP/394/0E5] /2 105 AMMONIA mg/L-PPM
NH3 ONLY n.0Y
AMMONIA - mg/L-PPM
NH3 & NH4+ 140
IP/394/0ES! 2/ 106 COPPER 100 5 mg/L-PPM
IP/394/OE5 /2 107 ZINC mg/L-PPM
0.80
IP/394/0E5/ 12/ /08 IRON Z €0 mg/L-PPM
oPERATOR #1___LDF
OPERATOR#2__ A7

) N N N N



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/0E5/ BENZENE
15 k1| 23730 4.0
IPI394/0ES] /2] o2 TOLUENE Ug/L-PPB
£).0
IPI394/0ES] 12/ 108 ARSENIC mg/L-PPM
e
IP/394I0ES] 12 104 CHROMIUM mg/L-PPM
L o005
\P/394/0ES/ /2] 105 AMMONIA mg/L-PPM
NH3 ONLY p.10
AMMONIA mg/L-PPM
NH3 & NH4+ IHO
{P/39410E5/ 72/ 106 COPPER | m@/L-PPM
£0.05
{PI394/0ES 12 107 ZING 140 mg/L-PPM
IP/394/0ES/  J2f 108 IRON 27 mg/L-PFM

OPERATOR #1 Lf

oPERATOR#2__ 3.7




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

\P/39410ES/ 12/ 101 BENZENE ' U/L-PPB
ofiefqs | 0359 £.9
IPI394I0Es] 12 102 | ° TOLUENE 5 Ug/L-PPB
. ik
IPT304I10E8] 12/ 03 ARSENIC mg/L-PPM
0.059
IPI304/0ES] 12 /04 CHROMIUM T |mg/L—PPM
< 0,05
IP/304/0ES] 12 105 AMMONIA mg/L-PPM
NH3 ONLY .10
AMMONIA mo/L~PFM
NH3 & NH4+ HO
IF/394/0E5] /2] 106 COPPER mg/L-PPM
4005
iP/394/OES] 121 o7 ZINC L% mg/L-PPM
iP/394/OES]  J2/ /08 IRON 2| mo/L-PFM
F

OPERATOR #1 ___ VDT

OPERATOR#2__ b7




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695 .

IP/394/0ES5/

BENZENE

|b/iﬁ/ﬂﬂlloo
IP1394/0ES/ 120 102 | 7 TOLUENE 1.0 ug/L-PPB
Ll
IP/394/0ES5/ /2] /03 ARSENIC my/L-PPM
N-06 &
IP/394/OESI /2] 104 CHROMIUM — mg/L-PPM
£ 0. 05 4
IP/394/0ES] /2] /05 AMMONIA mg/L~-PPM
NH3 ONLY H.08
AMMONIA mg/L-PPM
, NH3 & NH4+ 130
IP/384/OES/ 72/ 106 COPPER mg/L-PPM
L0.05
IPI394/OESI 121 107 ZINC g mg/L-PPM
IP/394/0Es] 12/ 108 IRON mg/L~PPM
2.8
D
OPERATOR #1 ___ ]I
operATOR#2 £




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

IP/394/OES] 121 101 BENZENE ug/L
plf {pd5 4[0
IPI394IOES] 121 {02 ~ TOLUENE 0 ug/L-PPB
‘; 1
IP/394/OES! 12/ 103 ARSENIC mg/L-PPM
e,
IP/394/OES/ /2] /04 CHROMIUM mg/L-PPM
< H.085 v
iP/aB4/OES! 121 /05 AMMONIA mg/L-PPM
NH3 ONLY 0.7
AMMONIA mg/L-PPM
NH3 & NH4+ 110
IP/394/OES/ /2] /06 COPPER ol mg/L-PPM
IP/394/OES! 121 107 ZINC ‘.1 mg/L-PPM
IP/394/0ES! /2 /0B IRON mg/L-PPM
g
OPERATOR #1 LDF
OPERATOR #2 6:/’




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES ~ GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/OES/ 12/ 101 BENZENE ) ug/L-PPB
fo{tv {43 259 £1.0
IP/384I0ES} 12/ 102 v TOLUENE ug/L-PPB
L1 -O
IP/394/OES/ 12/ /03 ARSENIC mg/L-PPM
0.05%
IP/394/OE5/ 12/ 104 CHROMIUM mg/L-PPM
£ 0.0%
IP/394/0ES/ 12/ 105 AMMONIA mg/L-PPM
NH3 ONLY n.|o
AMMONIA mg/L-PPM
NH3 & NH4+ Y/l
IP/394/OE5/ 12/ 106 COPPER - mg/L-PPM
L0005
iP/394/0ES! /2] 107 ZINC 03 mg/L-PPM
iP/394/0ES/ 12/ 108 IRON . mg/L-PPM
24
OPERATOR #1 add

OPERATOR #2 6 }




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES -~ GOLDER ASSOCIATES
GZA JOB NO. 12695

ONITS

ug/L-PPB

iP/394/OES/ 101 BENZENE
1.0
IP/394/OES] /2] /02 ' TOLUENE ug/L-PPB
L 1.0
IPI394/OES/ /27 /03 ARSENIC 206 4 mg/L-PPM
IP/394/OES/ 12/ /04 CHROMIUM mg/L~-PPM
< 0,65
IP/394/OES/ /2] /05 AMMONIA n mg/L-PPM
NH3 ONLY 0.l '
AMMONIA mg/L-PPM
NH3 & NH4+ 1o
IP/394/OES/ 121 106 COPPER mg/L-PPM
p
IP/394/0ES] /2] {07 ZINC o mg/L-PPM
IP/394/0E5/ /2 /08 IRON 0.9 mg/L-PPM
[
OPERATOR #1 LDF
OPERATOR#2___ BT




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

ug/lL-PPB

IP/394/OES! 12/ 01 BENZENE
(Oltelq1| 50 £ 4.0
\P/394/O0ES! 12! 102 J TOLUENE ug/L-PPB
A
IPI394/0ES! 12/ 103 ARSENIC mg/L-PPM
[ 0
IP/394/0ES! 12/ 104 CHROMIUM ~  |mg/L-PPM
Z 0.0%5
IP/394/0ES/ 12/ 105 AMMONIA mg/L-PPM
NH3 ONLY .08
AMMONIA i mg/L-PPM
NH3 & NH4+ e,
IP/394/OE5/ 12/ 106 COPPER ) mg/L-PPM
< 0-05
IPI394/OES! 121 107 ZINC mg/L-PPM
5.9
IP/394/OES/ 12/ 108 IRON mg/L-PPM
0.9
operaToR#1__ LD 7

oPERATOR #2 __[3F




GZA GEOENVIRONMENTAL, INC.

LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

| ONITS
IP/394/0ES) 121 1ot BENZENE UgL-PFB |
A/ 10645 £ /0
IP/30410ES] /2] J02 7 TOLUENE 1.0 ug/L-PPB
L +
IP/398IOESI 12 103 ARSENIC z mg/L-PPM
IF/304I0E5] 12 104 CHROMIUM mg/L-PPM
L .08
IP/394/0ES! /2 108 AMMONIA mg/L-PPM
NH3 ONLY )04
AMMONIA mg/L-PPM
NH3 & NH4+ <Z9.0
IP/394/0E5] 121 108 COPPER % mg/L-PPM
30 5 ) 275
IP/394/OES/  J21 107 ZINC oG mg/L-PPM
4135
\P/394/0ES/ 12/ /08 IRON mg/L-PPM
72.%

&4‘?; b&, T Lin ~Cf'¢ D/Iglc‘l‘
P
(MO

OPERATOR #1

OPERATOR #2

<

AN



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IPI394/0E8/ 121 101 101ef11 | 615 |BENZENE ug/L-PPB
IP/394/0ES] 121 102 TOLUENE ug/L-PPB
IP/394/0ES  12] 103 ARSENIC 5 mg/L-PPM
. |
IP/304I0ES] 12/ 104 CHROMIUM mg/L—PPM
IF/38410E8] 12/ 105 AMMONIA mg/L-PPM
NH3 ONLY
AMMONIA mg/L-PPM
NH3 & NH4+
IP[394/0ES] /2] 106 COPPER mg/L-PPM
\P394/0E5] 12 107 ZING mg/L-PPM
IP/394/OES/ /21 108 IRON mg/L-PPM

OPERATOR #1 S_W‘?-)

OPERATOR #2 PMO




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC,

GZA JOB NO. 12695

>~

JEL
IP/394/OE5/ J2/ 101 , BENZENE 0 ug/L-PPB
ollLG) 10645 | | «1-
IP/394/OES!  f2f 102 v TOLUENE ug/L-PPB
L (O
IPI394/0ES/ 12/ 103 ARSENIC mg/L-PPM
003
IPI394/QES! 12/ 104 CHROMIUM mg/L-PPM
<-0F
IP/394/0ES! 2/ 105 AMMONIA mg/L-PPM
NH3 ONLY D08
AMMONIA mg/L~-PPM
NH3 & NH4+ yile
IP/394/QES/ 12/ 106 COPPER o mg/L-PPM
/009
IP/394/OES/ (21 107 ZINC @K%g ,/ o mg/L-PPM
IP/394/0ES/ 12/ 108 IRON 9 mg/L-PPM
[
OPERATOR #1 I/DF

OPERATOR #2

61




GZA GEOENVIRONMENTAL, INC.,
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

[.1

: —
OPERATOR #1 d m B

OPERATOR #2 CM 0

10
] &: [rr
IP/304/10ES] 12/ 101  IBENZENE SULPFE
ollefdr | 7.20 <) o v
\P/304/0ES] 12 102 TOLUENE . WLPPE |,
IF/304/0E5] 12 103 ARSENIC mo/L-PPM
, Olo4 v
\FI394/0E5] 12/ 104 CHROMIUM mg/L—PPM
L0.05 v
\P/394/0E5/ 12 105 AMMONIA e
NH3 ONLY oY
AMMONIA mg/L-PPM
NH3 & NH4+ %{ /30 v
{P/394/OES! 12 106 COPPER m@wﬁwbpm Y
\P/394/0E8/ 12/ 107 7ING 15 mgL-PPM |
IPI394/0Es] 72 108 IRON mgILPPM | /



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/39410ES/ /2] 101 o) 1525 BENZENE ) vg/L-PPB
\PI394/OES] /2] 102 TOLUENE < ug/L-PPB
IP/394/0E5/ /2 103 ARSENIC 063 mg/L-PPM
L4
IPI334/0ES] /2] fo4 CHROMIUM - mg/L-PPM
<0.0%
\P/394/0ES] /2] 105 AMMONIA 5 mg/L—PPM
NH3 ONLY e I
AMMONIA mg/L-PPM
NH3 & NH4+ M7 150
IPI394/0ES] /2] 106 COPPER < o5 mg/L-PPM
o)}
IP/394/0ES] /2 107 ZINC Erv= mg/L-PPM
\P/ag4/OES] 72/ 108 IRON 3.9 mg/L-PPM
]

OPERATOR #1_ 2 TNV
¢ mO,

OPERATOR #2




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

UN!‘TS”
4IOES/ BENZENE GoPPE
/Y10f4] o /
IPI394/OES] 127 102 TOLUENE 2] ug/L-PPB
\P/ag4jOES] 12 103 ARSENIC 04\ rmgIL-PPM
IP/394/OES] 12/ 104 CHROMIUM £ 0 0% mg/L-PPM
\P/304JOES/ 2/ 105 AMMONIA mg/L-PPM
NH3 ONLY L
AMMONIA 3 mg/L-PPM
NH3 & NH4+ I(ID
IP/394/OES] 12/ /0B COPPER o5 My/L-PPM
IP/394/OES] 121 107 ZING m @ mg/L-PPM
IP/394/0E5] 127 /08 IRON 13 mg/L-PPM
L]

A,

oPERATOR #2__ LMD,

OPERATOR #1

<

NN o«



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES ~ GOLDER ASSOCIATES
GZA JOB NO. 12895

iP/304/OEE 72/ /01 BENZENE OIL-PPB
[ 10/16)31] 10 O | o v
IPI394/OES/  /2/ 102 TOLUENE 3 Ug/L-PPB Y
IP/394/0E5/ 12 103 ARSENIC 0 mgLPPM |
¢
IP/394/OES 12/ 104 CHROMIUM ~ 0% mgL-FPM |
iPI304/0ES]  J2/ 105 AMMONIA Y mo/L-PPM
NH3 ONLY s v
AMMONIA mg/L-PPM
NH3 & NH4+ 120 v
IP/304/O0ES] 12/ 106 COPPER oLl mgL-FPM | /
IP/304I0Es] 121 107 ZING 45 mgL-PPM |
.
IP1394/0E5] 72 108 | TRON g mgiL-PPM |,

OPERATOR#1 . JIND

opPeRrATOR#2 (MDD




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES

GZA JOB NO. 12695

t'Z(J
______ — A
' TARGET CMPD,
IP/394/0ES/ 121 102 TOLUENE <) ug/L-PPB L
IPI394/OE5/ 12 103 ARSENIC 070 mg/L-PPM _
[ ]
IP/384/OES! /2] /o4 CHROMIUM 205 mgL-PPM |
IP/394/OES]  /2/ /05 AMMONIA mg/L-PPM
NH3 ONLY .07% v
AMMONIA mg/L-FPM
NH3 & NH4+ 140 v
\P/394/OES! /2 106 COPPER _ mg/L-PPM
<05 v
\PI394I0ES] 12/ 107 ZINC - MIL-PPM |, o
IP/334/OES] 12/ /08 IRON L-PPM
) ™ v
OPERATOR#1 __ M

OPERATOR #2_ (‘MO




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

PISSAIOES! 12 101 | o1 yfq( |7 5O [BENZENE < SoLFFE '“‘;‘
IP/394/0ES] 12/ 102 TOLUENE <] WgL-PPB |
IP/394/OESI 12/ 103 ARSENIC 075 [ |
IP/304/0Es] 12 104 CHROMIUM Z 0% mgL-PPM |
IP/394/0E5] 12/ 06 AWNONIA 52 ML |
N WE R
IP/394/0E5/ 12/ 106 COPPER < 05 mLPPM |,/
IP/39a/0E5] 121 107 ZING G MGLPPM | ¢ o
IP/394/0E5] /2 108 IFON R mIL-PPM |

OPERATOR #1 __ b

OPERATOR #2 LMD




GZA GEOENVIRONMENTAL., INC,
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

FI304/0EST T8I 7o , BENZENE V/LFPE
? jollelar {13: 35 <) 4 /
IP/354/0E5/ 12 102 TOLUENE X ug/L-PPB J
\P/334/0E5] T2/ 103 ARSENIC e L e Y
rl . ‘
IP/394/0E5] 72 104 CHROMIUM . 0 mgLFPM |
IPI394/0ES] 121 105 AMMONIA 24 maILPPM |
NH3 ONLY . 2
AMMONIA mg/L—PPM
NH3 & NH4+ e v
\P/304/0E8/ 12/ 106 COPPER . mo/L-FPM
“0.609 J
\P/30410ES] 12/ 107 ZING 2 oM |
1PI394/0ES] 72 108 IRON 0% mgLPFM | /

OPERATOR #1 __ L MP

OPERATOR#2 (MO




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

o™
NS
\PI394IOES! I BENZENE TogipPE |
+ J
10f1efar | 14,30
IP/394/OES! 12/ 102 TOLUENE ug/L-PPB y
IP/394/OESI 12/ 103 ARSENIC mpl-PPM |
IP/394/0E5/ 12 104 ‘ CHROMIUM mg/L-PPM
o5 ™ v
IPI394/0ES/ 12 105 AMMONIA my-FFM |
NH3 ONLY .39
AMMONIA mg/L-PPM | /
NH3 & NH4+ /{, O
IP/394/0E5/ 12/ 108 COPPER ) mg/L-PPM |
<05
IP/394/0E5/ 121 107 ZINC mg/L-PPM 4
A6 et
IPI304I0ES 12/ 108 IRON 7 mg/L-PPM
. 2.7 v v
\ \0" (}r
v
OPERATOR #1 ___— MP o

operaTOR #2 LMD




GZA GEOENVIRONMENTAL, INC.

LABORATORY SERVICES - GOLDER ASSOCIATES

G2ZA JOB NO. 12695

OPERATOR#1 __ P

OPERATOR#2__ (MO,

 \2ap
\P/294/OES! 12/ 101 -~ [ |IBENZENE GL-PPB |
16/l 535 < | <
1PI394/0ES! 12 102 | | TOLUENE <) wglPPB |
IP/394/0ES 2 103 ARSENIC mg/L—PPM
071 v
IP/394/0ES] 12 104 CHROMIUM . .05 mg/L-PPM |
IP/394/0ES] 12/ 105 AMMONIA mILFPN | o
NH3 ONLY , 5
AMMONIA ) mglL-PPM |
NH3 & NH4+ 200 v
IP/394/0E5/ 12/ 106 COPPER mglL-PFM |,
L. U5 4 v
\P/394/0E5] 121 107 ZINC mg/L-PPM
.78 d v
\PI39aiOES]  J2 108 iRON mgL-PPM | ./
. O



LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12895

=0

PISAIOES! 121 101 | [0 b 30 oy Ug/L-PPB
IP/394/0E5] /2] 102 TOLUENE < ug/L-PPB
IPI394JOES] 12/ 103 ARSENIC mg/L—PPM
070
¥4
IPI394JOES] 12 104 CHROMIUM Y mg/L-PPM
\PI394/0E5] 121 105 AMMONIA Gl mg/L-PPM
NH3 ONLY .
AMMONIA mg/L-PPM
INH3 & NH4+ [+
[PI394/OES/ 12/ 106 COPPER o5 mg/L-PPM
<,
1PI394/0E5! 127 107 ZING '3 mg/L-PPM
IP/394/0E5] 12 108 JRON Z | mg/L-PPM
[
OPERATOR#1 ___ ) M>
OPERATOR#2__ (MO

Ip'L

\".SQ'{\*\\
R4

XN N



* -

-

GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

UNITS
IPI304/OES] 121 109 — |BENZENE , Ug/L-PPB
fu“b‘q( 17.20 < \
[P/394/OES] 121 102 TOLUENE | ug/L-PPE
) <
IP/304/0E5/ /27 103 ARSENIC mg/L—PFM
-O¥0
IP/394/0E5/ 12/ 104 CHROMIUM — |mg/L-PPM
< 005
\P/394/OES! /2 105 AMMONIA , mg/L-PPM
NH3 ONLY 5%
AMMONIA mg/L-PPM
NH3 & NH4+ o0
IP7394/0ES/  j2] 108 COPPER mo/L—PPM
£,.05
IPI304/0ES 12 107 ZING — mg/L-PPM
_ =G
IPI394/OES/ 12 /08 IRON 3 mo/L-PPM

OPERATOR #1_ 1M A

oPERATOR#2 (MO,




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

INITS
IP/394/0ES/ 121 /o1 18 27 F{BENZENE ug/L-PPB
e fiefdt 1.1
IP/304/0E5] 12 102 TOLUENE 2 ug/L-PPB
\P/384/0E5] 12 /03 ARSENIC " mo/L—PPM
IPI394/0ES] 12 o4 CHROMIUM 7 mo/L-PPM
O
\PI394/0ES] 72l /05 AMMONIA mo/L—PPM
NH3 ONLY l. .
AMMONIA mg/L—PPM
NH3 & NH4+ {50
IPI39410ES] 12/ 106 COPPER mo/L-PPM
- .05 v
IF/394/0E8] 12/ 107 ZINC 5o mo/L-PPM
1PI394/0E5! 12/ 108 IRON J 4 mg/L-PPM
¥4 be cun L. 'O/I?/qt
OPERATOR #1 _ 11 65
OPERATOR#2___ 157




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

1P/394/0ES!

;gf ;

“[BENZENE

701
IPIa94/OESl 12 j02 TOLUENE Lg/L-PPB
IPI394/0E5] 12 103 ARSENIC mO/L_PFM
.05
IP/39410ES] 72 704 . CHROMIUM mo/L-PPM
\P/394I0ES] 12/ o5 AMMONIA Mg/L-FPM
NH3 ONLY
AMMONIA mo/L—PPM
NH3 & NH4+
IPI394/0E5] 12 106 COPPER mg/L-PPM
IP/394/OES] 12 107 ZINC mg/L-PPM
\PI384/OES] 12l 108 JRON mg/L-FPM
oPERATOR #1 __ > MD
OPERATOR #2 I




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

e
-
1P/ag4IOES] 121 101 ~ [BENZENE ‘ ug/L-PPE
wliwh | 1342, | v
IPI394/0ES] 12 102 TOLUENE 4 WLPPB |
iP/394/0ES! 121 103 ARSENIC mg/L-PPM
0.088
IP/39410ES/  i2/ /04 CHROMIUM — [mg/L-PPM
< O 0s u
IP/394/0Es/ 121 105 AMMONIA mgIL-PPM | .
NH3 ONLY w2 Y=y
AMMONIA mg/L—PPM
NH3 & NH4+ 120
iPI394/0ES] 121 106 COPPER . mg/L-PPM
£ 105 v
\P/394I0ES] 12 107 ZING 5 MILPPM | 30 4w
IP/394/0ES] 12/ 108 IRON mgL-PPM | /
’r 3\ ’
OPERATOR#1 __J M5
OPERATOR#2__ (37




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

2o
,
4.3 £ :
IP/304/OES] 121 101 BENZENE o |noL-PPB
ofisfer | 1930 L /
IP/304/0ES] 127 102 TOLUENE Ug/L-PPB
L/ 7
IP/394/0E5/ 12/ 103 ARSENIC Img/L-PPM
i 0,054
IP/394/0Es! 121 104 CHROMIUM mg/L—PPM
< 05 ™ o
IP/394/0ES] 12/ 105 AMMONIA mgL-PPM |
NH3 ONLY D43 ;
AMMONIA mg/L-PFM
NH3 & NH4+ | 50 v
IP/394/OES] 12/ 106 COPPER . mgL-FFM | ./
L0005
IF/394/0E5/ 12 107 ZING 5 g mg/L-PFM N
IP/354/0E5/ /2] 108 IRON mglL-PPM | _/
[.73
OPERATOR #1 LDF

OPERATOR#2___R7




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

o
iP/394/OES/ BENZENE
vofie (41 20,35 L [.©
IP/394/OES] 12/ 102 | TOLUENE ug/L-PPB
L /. O
IP/394/OES! /2] 103 ARSENIC mg/L-PPM
n 018
IP/394/OES/ 121 104 CHROMIUM mg/L-PPM
. 0.05
IP/394/OES/ /2 /05 AMMONIA mg/L-PPM
NH3 ONLY 0P
AMMONIA mp/L-PPM
NH3 & NH4+ 200 O
IP/394/OES/ /2 106 COPPER mg/L-PPM
L0 .05
IP/394/OES/ 12/ 107 ZINC 5.3 mg/L-PPM
IP/394/OES! 12 108 IRON 7? mg/L-PPM
f

OPERATOR #1 LDF

OPERATOR#2 __ D7




GZA GEOENVIRONMENTAL, INC,
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

,,,,,, FLENA}
F 5 i z E e :-?3:::‘—: e
IP/394/0ES/ 12/ 101 BENZEN ug/L-PPB
ol 7] | 21D ¢ 19
IP/394JOES/ J27 02 | ! TOLUENE ug/L-PPB
L /O
IP/394/0ES/  /2/ 103 ARSENIC mg/L-PPM
9 D87
IP/304/OE5/ /2] /04 CHROMIUM _ mg/L-PPM
.05 ™
IP/394/OE5/ /2/ /05 AMMONIA mg/L-PPM
NH3 ONLY 0.2
AMMONIA mg/L-PPM
NH3 & NH4+ /90
IP/394/OES/ /2 /06 COPPER mg/L-PPM
L0005
IPI394/OES! 12/ 107 . ZINC G o mg/L-PPM
iP/394/OE5/  /2/ 108 IRON ‘ | mg/L-PPM
1.2

opeRATOR #1__ LDF
k)

OPERATOR #2




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

\P/394/0ES! 121 101 BENZENE UGIL-FFB
Olfo/| 22 38 L1.©
IP/394/0ES/ 121 102 T TOLUENE ~ ug/L.~PPB
z /.
IP/384/OES! 12/ 103 ARSENIC — |mg/iL-PPM
O 075
IP/394/0ES! 12/ 104 CHROMIUM _ |mg/L-PPM
< O.05 4
IP/394/0E5] 12/ 105 AMMONIA mg/L-PPM
NH3 ONLY H-22
AMMONIA mg/L-PPM
NH3 & NH4+ /90
IP/394/0E5! /2] /06 COPPER mg/L-PPM
L0055
\P/394/OE5/  j2] 107 ZINC G mg/lL-PPM
IP/394/OE5/ 12/ 108 IRON | mg/L-PPM

OPERATOR#1 ___LDF

OPERATOR #2 g ?




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

1P139410E5]

“jo1

ug!L;PPﬁ

BENZENE j
1ofief91 (233 4O AlO
[P/394/0E5/ 12l 102 TOLUENE Ug/L-PFB
L }.0O
IPI39a/OES /2] 103 ARSENIC | mg/L—PPM
IPI304/0ES 12 /04 CHROMIUM 0071 L-PPM
m -
L o005 s
IPI304/0ES! /2 105 AMMONIA mg/L—PPM
NH3 ONLY 6.25
AMMONIA mg/L-PPM
NH3 & NH4+ L0
IP/304/OES] /2 106 COFPER mg/L-PPM
L 05
IPI394/0E5  12] /07 ZINC e ; mg/L-PPM
IPI394/OES/ /2] 108 IRON , mg/L-PPM
{ (o
OPERATOR#1___ DI
OPERATOR#2_ (37~
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LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

PRSIOES 721 01 | ool oo oo [BENZENE ug/L-PPB
1P/394/0E8] 12 102 TOLUENE Ug/L-PPB
\P/394/0E6/ 72/ 103 ARGENIC < D5 mo/L-PPM
\P/304/OES]  j2 o4 CHROMIUM mo/L-PPM
1PI394/0E5! 121 106 AMMONIA mo/L-PPM
NH3 ONLY
AMMONIA mg/L-PPM
NH3 & NH44+
\PI394/0ES 12 106 COPPER mo/L-PPM
\P/394/0E5/ 72l jo7 ZING mo/L-FPM
\P/394/0ES] 72108 JRON mo/L-FPM
OPERATOR #1 IMP.

OPERATOR #2
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GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

BENZENE

Teg/L-PPB

P/394/OE5/ 12/ |
IP/394/0E5] 121 102 TOLUENE / Ug/L_PPB
<
IP/394/OES] 12/ 103 ARSENIC L-PPM
079 mg/
IP/1394/0E5] 12/ 104 CHROMIUM <. 05 mg/L-PPM
(P1394/0E5/ 12/ 105 AMMONIA mg/L_PFM
NH3 ONLY <09
AMMONIA mg/L-PPM
NH3 & NH4+ 4y
IPf394/0ES/ 12l 106 COPPER < mg/L-PPM
OS5
IPT394/0ES] 121 107 ZINC 92 mg/L-PPM
\PI394/OES] 12/ 108 iRON 5 mg/L-PFM
OPERATOR#1 __ G ™Mb
CHO

OPERATOR #2

"

NN N NN

<

AN



GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSQCIATES
GZA JOB NO. 12685

SNN S NS s

94/OES/ 121 101 Ug/L-PPB
1012 fat <
IP/39410E8/ 12/ 102 TOLUENE ( ug/L-PPB
IF/394/0E5] 72/ 103 ARSENIC mg/L-PPM
- Y0
IP/394/0E5/ /2 /04 CHROMIUM mg/L-PPM
<.os ™
IPI3941OES!  f2/ 105 AMMONIA / mg/L-PPM
NH3 ONLY 0D
AMMONIA mg/L-PPM
NH3 & NH4+ 02
IP/39410ES] 12/ 106 COPPER mg/L-PPM
.05
\P/394I0ES] 127 o7 ZING E mg/L-PPM
26— . 58
\P/394/OES/ 12/ 08 IRON mg/L-PPM
4./
OPERATOR #1 __ M1
OPERATOR #2 __ /37




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

\PI394/0ES! 121 101 w6 |BENZENE €7 |ug/L-PPB
fgﬁghj #2 1320 2.3
iP/394/0ES] 121 /02 TOLUENE < €7 (ug/L-PFB
IP/394I0Es] 72/ 103 ARSENIC " mo/L-PPM
\P/a%4/OEs] 121 /04 CHROMIUM L-PP
L o5 [P
IF/394/0E5] 12 105 AMMONIA mo/L—PPM
NH3 ONLY 079
AMMONIA mo/L—PPM
NH3 & NH4+ 4
\P/394/OES] 12/ 106 COPPER mg/L-PPM
£, 05
(P/394/OESI 121 07 ZING 04 ma/L-PFM
IP/394/OES! 121 108 iRON 3.2 mg/L-PPM
¥h be run &0 10 /1g/9)

OPERATOR #1_—) MIS

OPERATOR #2

5




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

\P/394/OE5! 12 BENZENE
IPI39410Es] 121 102 TOLUENE
\PI30aI0ES 12 103 ARSENIC
\P/394/OE5] 127104 CHROMIUM mo/L-PPM
\P/393/0ES] 72/ 105 AMMONIA mg/L-PPM
NH3 ONLY
AMMONIA mo/L-PPM
NH3 & NH4+
IPI394/0E5] 12/ 106 COPPER mo/L-FPM
IPI39410Es] 127 107 ZING mg/L-PPM
\P/39410E5] /2] 108 IRON mo/L-FPM
OPERATOR #1

OPERATOR #2 _AL_

M3




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/OES] /2] 101 BENZENE ‘ ug/L-PPB
hyn | 19:35 }
IPI394/OES! 121 102 TOLUENE ( ug/L-PPB
IPI394/I0ES] 12/ 103 ARSENIC ) mg/L-PPM
085S
IP/394/OES! /2] 104 CHROMIUM mg/L-PPM
Z .05
IP/304/OES/ 12 105 AMMONIA ¢ mg/L-PPM
NH3 ONLY .05
AMMONIA mg/L-PPM
NH3 & NH4+ 50
IP/394/OES/ 121 106 COPPER .05 mg/L-PPM
\P/394/OES! 12l 107 ZINC mg/L-PPM
/.24
iP/394/OES! /27 /08 IRON 2 mg/L-PPM
-

OPERATOR #1 TMB

OPERATOR #2___ D7




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/0ES/ 12/ 101 BENZENE
1of 13/ | 1945
IP/394/0ES/ 12/ 102 TOLUENE
IP/394/0ES/ 12/ 103 ARSENIC mg/L-PPM
0085
IP/394/OES! 2/ 104 CHROMIUM mg/L-PPM
< . Os
IP/394/OES! 12/ 105 AMMONIA r mg/L-PPM
NH3 ONLY Lo o5
AMMONIA mg/L-PPM
NH3 & NH4+ o B
IPI394/0E5/ 12/ 106 COPPER mg/L.-PPM
L O OS5
\P/394/0E5! /21 107 ZINC 1® mg/L-PPM
IP/394/OE5/ /2/ i08 IRON 5 < mg/L-PPM
=

OPERATOR#1 __+DF

OPERATOR #2 6?‘




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES -~ GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/0ES! /21 IO BENZENE ug/L-PPB
01191 | ao’d5 L[ 2
IP/394/0ES!  j2I 102 TOLUENE ug/L~PPB
200
IP/394/0ES/  J2! 108 ARSENIC mg/L-PPM
Q.08
IP/304/OES! 2/ 104 CHROMIUM mg/L-PPM
£0.05
IP/394/0ES! {2/ 105 AMMONIA mg/L-PPM
NH3 ONLY P O
AMMONIA mg/L-PPM
NH3 & NH4+ 6{
IPI304/0ES! 72/ 106 COPPER - mg/L-PPM
. 2 O 05
IP/394/OES/ 12/ 107 ZINC 1.4 42 |mg/L.-PPM
N 43S
1P/394/0ES/ /27 108 IRON mg/L-PPM
3.4
o~
OPERATOR #1 o f

OPERATOR #2 £ 7




LABORATORY SERVICES ~ GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

\P/39aIOES! RF 101 BENZENE Ug/L-FPB
of i | 21:35 L1.O
iP/394/OES] 121 102 | TOLUENE Ug/L-PPB
7.0
IP/394/0ES] /2 103 ARSENIC mg/L-PPM
0.068
IPI394/OES] 12 104 CHROMIUM mo/L_PPM
L .05 o
IP/394/0E5] 12/ 105 AMMONIA ma/L-PPM
NH3 ONLY L0 05
AMMONIA mg/L-FPM
NH3 & NH4+ K0
IPI39a/OES] 72/ 106 COPPER m/L-PPM
0 05
IFI394/0E8] 12 107 ZINC 4 mg/L-FPM
iP/394/0ES] 127 108 JRON mg/L-PPM
3.7
OPERATOR#1 __ LD
operaTOR#2 O F




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12695

iF139410E5 12l Ulo BENZENE ug/L-PPB
VDN H| 2300 £).0
IP/394/0E5/ 12/ 102 o TOLUENE ug/L-PPB
2/).0
IP/394/0E8] 12/ 103 ARSENIC mg/L-PPM
0068
IP/394/0E5/ /2] 104 CHROMIUM —  [Mmg/L-PPM
£ 05
IP/394/0E5/ 12/ 105 AMMONIA mg/L-PPM
NH3 ONLY L 005
AMMONIA mg/L-PPM
NH3 & NH4+ 49
1P/304/QES! 12/ 106 COPPER mg/L-PPM
LO-OS
IPIA94JOESI 121 07 ZINC 6 mg/L-PPM
IP/394/OES! 12/ 108 IRON mg/L-PFM
3.3
OPERATOR #1___ +0F

OPERATOR #2

b7




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

SAMPLE NAME
IPI394/OES! 131 101 BENZENE
ofi2ky| 23130
IP/394/0E5/ 121 102 ’ TOLUENE
IPI394/0ES] 12/ 103 ARSENIC ma/L-PPM
007
IPI394/0ES] 12 foa CHROMIUM mgL-PPM
L0-05
iP/304/0Es 12 105 AMMONIA mg/L-PPM
NH3 ONLY O.12-
AMMONIA mo/L-PPM
NH3 & NH4+ 5>
\PI394IOES] 12/ 106 COPPER mO/L-FPM
L0.05
IFI304JOES, 72l 107 7ING 13 mg/L-PPM
™
\FI394/10E8] 12 J08 TRON — mg/L-PPM
3.5
OPERATOR #1__ A0/~
operaToR#2___ B




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO, 12695

P/304/0Er — kP 701 BENZENE Ug/L-PPB
/8% loo: 35 £/-©
IP/394/0ES] 121 102 | TOLUENE Ug/L-PPB
£/ 0
IF/394/0E5]  j2] 103 ARSENIC mg/L_FPM
0-065
iP/ag4/0Es] 131 04 CHROMIUM mg/L-FPM
<. 0%
IP/304/0E8!  J2/ 105 AMMONIA Mg L-PPM
NH3 ONLY L 005
AMMONIA mg/L-PPM
NH3 & NH4+ #0
IP/394/0E5/ 12 /06 COPPER ma/L-FFM
20.05
iPI354/0ES] 12 107 ZING ' mg/L-PPM
IP/334/0ES/ /2 108 IRON X, mg/L_FPM

oPERATOR #1 __LOF

OPERATOR#2__ B 7




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES ~ GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/0E5/  f2/ 101 o (. 8p |BENZENE ug/L-PPB
10/16/91| ol f-; L7009
IP/394/OES/ 12/ 102 TOLUENE ug/L-PPB
L 7.0
IPI394/OES/ /2] 103 ARSENIC mg/L-PPM
0012
WP/304/0ES/ 12/ 104 CHROMIUM ' mg/L-PPM
Z. . 05
IP/394/0E8/ /2] 105 AMMONIA mg/L-PPM
NH3 ONLY n.05
AMMONIA o mg/L-PPM
NH3 & NH4+ 53
IP/394/OES! /21 106 COPPER mg/L-PPM
<0.05
IP/394/0ES/ /21 107 ZINC i1 mg/L-FPM
IP/394/0ES! 12/ /08 IRON 0,2,7 mg/L.-PPM

OPERATOR #1 ___ +DF

; OPERATOR#2___E%




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

\PI304/OES/ 1217 101 BENZENE ug/L-PPB
(0//85 03.05 £1-©
\PI394/0ES! 121 102 ? TOLUENE Ug/L-PPB
£/l O v
1F/304/0E5] 121 103 ARSENIC mg/L-PPM
J-077
IP/304/0E5/ 12/ 104 CHROMIUM mg/L-PPM
L0-05
IP/394/0E5/ 12/ 105 AMMONIA mg/L-FPM
NH3 ONLY £0 05
AMMONIA mg/L-PPM
NH3 & NH4+ 50
IP/384I0EST 12 106 COPPER mg/L—PPM
£0.05
IF/384/OE8] 12 107 ZING 14 mg/L-PPM
IPI394/0E5/ 12 f08 IRON 3.5 mg/L-PPM

OPERATOR #1 /'DF

OPERATOR #2 -@ 9'-




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/0ES! 120V /01 BENZENE ug/L-PPB
O/t | 03:45 .0
\P/3Q4JQES) 1Z j02 (/AT TOLUENE ug/L-PPB
z/- e
IP/394/OES! 121 103 ARSENIC mg/L-PPM
- D.0%#
IPf394/OES! 12/ 104 CHROMIUM mg/L-PPM
Z . 0% o
IP/394/OE5/ /21 105 AMMONIA mg/L-PPM
NH3 ONLY 20 .05
AMMONIA mg/L-PPM
NH3 & NH4+ 53
IPI394/OES! 12! 106 COPPER mg/L-PPM
L0045
IP/394/0ES/ 121 107 ZINC &F [mg/L-PPM
+6 L5
IPI394/OESI J2/ 0B IRON 3.%7 mg/L-PPM

OPERATOR #1 M F
OPERATOR #2 6 ?-




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/0ES/ 121" 101 BENZENE ug/L-PPB
Iy | 04:35 ¢ /0
IP1394/0E8, 12 102 |7 T TOLUENE (1.0 ug/L-PPB
IP/394JOES/ J2/ 103 ARSENIC mg/L-PPM
.04,
IP/394/OE5/  /2/ 104 CHROMIUM L o .08 mg/L-PPM
IP/394/OES/ 2/ /05 AMMONIA mg/L-PPM
NH3 ONLY 0.05
AMMONIA mg/L-PPM
NH3 & NH44 54
IP/334/OES/ /21 106 COPPER mg/L-PPM
. 2005
IP/394/OES/  j2/ 107 ZINC / 5 mg/L-PPM
IP/394/OES! {2/ 108 IRON mg/L-PPM
7.3

OPERATOR #1___ 4 OF

OPERATOR#2 ___ BF




LABORATORY SERVICES ~ GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO. 12685

NITS ": ;j:f:

\PI3941OES]

ug/L-PPB

BENZENE
wfig|e1| 05 :40 £ /.0
IPI394/0E5] 12/ /02 TOLUENE ug/L-PPB
L /. O
iP/304/OES! /2 /03 ARSENIC mg/L~PPM
0-0F/
IP/394I0E5! 12 /04 CHROMIUM mg/L-PPM
20 05
IPI394JOES] /2 /05 AMMONIA mg/L-PPM
NH3 ONLY 0. 05
AMMONIA mg/L-PPM
NH3 & NH4+ 54
iP/394JOES] /2] /06 COPPER mg/L-PPM
Z 005
IPi394/OES! /12l /07 ZINC &F  |mg/L-FPM
[ OF
IPI394/OES] /2 /08 RON mg/L-PPM
R.8
OPERATOR#1___¢DF
OPERATOR#2 37




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES -~ GOLDER ASSOCIATES
G2ZA JOB NO. 12695

P/394/0ES) B 101 - IBENZENE ~ ;0  Jugt-PPB
/01890635 -
IPI39a10Es] 2] 102 TOLUENE o |wi-PPB
IP/394/0E5/ 2 103 ARSENIC mo/L-PPM
.05
IP/39a/0Es] 12/ 104 CHROMIUM Y mo/L-PPM
IP/394/0E8] 72l o8 AMMONIA mg/L-PPM
NH3 ONLY L0085
AMMONIA ITY
NH3 & NHd+ & ?
IPI394/0E5] 72/ JoB COPPER - mo/L-PPM
20 0
IPI394I0ES] 12l o7 FING 97 mo/L-PPM
\P/394/10E5! 12 108 IHON 52 mo/L—PPM

OPERATOR#1 ___ 4)F

OPERATOR#2 ___ (MO




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/0ES/ [BENZENE Tug/L-FPB
IP/394]0E8] 121 102 TOLUENE ug/L-PPB
IP/394/0E8] 12/ 103 ARSENIC mg/L-PPM
¥
IP/394/0Es] 121 /o4 ‘ CHROMIUM o5 oM
IP/304/0ES/ 12/ 105 AMMONIA mg/L-PPM
NH3 ONLY 15
AMMONIA mg/L-PPM
NH3 & NH4+ 50
IP/39410Es 121 106 COPPER <05 mg/L-PPM
\P/394/0E8] 12 107 ZINC L mg/L-PPM
IP/334/0E8]  J2) 708 iRON mE/L-PPM
10.4

£ do b fun Lo ofi¢ {4

OPERATOR# _ S M (%

OPERATOR #2 C‘MO




GZA GEOENVIRONMENTAL, iNC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IP/394/OES] 12 101 ~|BENZENE Ug'L-PPB
IPI394/OES] 121 102 TOLUENE ug/L-PF8
\P/394/OES] 12 103 ARSENIC mo/L-PPM
L0,05 of
IP/394/0ES] 12 104 CHROMIUM mg/L-PFM
IPI394/OES/ /2] 105 AMMONIA mg/L-PPM
NH3 ONLY
AMMONIA my/L-PPM
NH3 & NH4+
IP/394/0E5/ /2] 106 COPPER mg/L-PPM
IP/304a/OES] 12/ 107 ZINC mg/L-PPM
IP/304JOES/ 12/ {08 IRON mg/L-PPM

OPERATOR#1 _ IMD

OPERATOR #2 %/




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES ~ GOLDER ASSOCIATE
GZA JOB NO. 12695 '

IP394/OESI 12/ 101 — | [BENZENE ‘;l "~ |ug/L-PPB
IPI394/0ES] 12 02 TOLUENE 2| Ug/L-PPB
IPI394/0E5! 12 103 ARSENIC mg/L-PPM
JOH
\P/394/0ES! 121 104 CHROMIUM mo/L-PPM
Z.05 ¢
IP/384/OES!  72] /05 AMMONIA ¢ 05 mg/L-PPM
NH3 ONLY :
AMMONIA mg/L-PPM
NH3 & NH4+ 50.
IPI394/0ES] 12/ 106 COPPER ¢ s mg/L-PPM
0
IP/394/OES! 12 107 ZINC .30 mg/L-PPM
IP/394/OES] 12/ 108 IRON 10.5 mg/L-PPM

OPERATOR#1 _a ™MD

OPERATOR#2__ (MO




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

1PI1394/OES/ 701 BENZENE 0 Ug/L-PPB
IPI304/OES] 12 102 TOLUENE | Ug/L_PPB
IF/394/0ES/ /2] 103 ARSENIC mo/L-PPM
ok
IP/394/0E5] /2] 104 CHROMIUM <. 058 mg/L-PPM
IP/38410ES] 12/ 105 AMMONIA mo/L-PPM
NH3 ONLY <.05
AMMONIA mo/L-PPM
NH3 & NH4+ 50
[PI394/0ES/ PPER L-PPM
3941085/ 12 106 co ¢ 05 mg/
IF/394/0E5/ 12 107 ZING a0 mg/L-PPM
IPI304/0E5] 12/ 108 IRON 6.0 mg/L-PPM
OPERATOR #1 __IMm %
OPERATOR#2__ LMO.




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

IPI304/OES 13 Jo1 1 BENZENE <\ Ug/L-PPB
IP/394I0ES 12 Jo2 TOLUENE 9 Ug/L-PPB
1P/394/0E6l 12/ 103 ARSENIC O/L-PPW
Nol0
IP/394/0E5! 12/ 104 CHROMIUM mg/L-PPM
.05 4
\F/304/0E5] 121 105 AMMONIA mo/L-PPM
NH3 ONLY <05
AMMONIA mo/L-PPM
NH3 & NH4+ 49
\P/39410E5] 12/ 106 COPPER mo/L-PPM
O Y
IPI394/0Es] 12 107 ZING LG g/ L-PPM
\PI304/0ES]  J2 108 IRON mO/L-PPM
7.%

OPERATOR #1 W%

OPERATOR#2 LMD .




LABORATORY SERVICES - GOLDER ASSOCIATES

GZA GEOENVIRONMENTAL, INC.

GZA JOB NO, 12695

e e otk Lo
IP/394/0ES/ f2/ 101 BENZENE ug/L-PPB
» ra
__lwolgla | 10250 \
IP/394/0E5/ 12/ 102 TOLUENE ) ug/L-PPB
IPI394/0ES/ 12/ 103 ARSENIC mg/L-PPM
£.05
IP/394/OES! J2/ 104 CHROMIUM mg/L-PPM
077
IP/394/0ES! /2 10§ AMMONIA mg/L-PPM
NH3 ONLY .19
AMMONIA _ mg/L-PPM
NH3 & NH4+ 29
IP/394/0ES! 12/ 106 COPPER mg/L-PPM
.05
IP/394/0ES! /21 107 ZINC | 2 mg/L-PPM
IP/394/0E5] /20 /08 IRON "'I mg/L-PPM
oPeraTOR#1 __9MD
QOPERATOR #2 M0




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NO. 12695

TugLPPE
. £
e /rgfaslie:30 |
IFI394/0ES] /21 02 TOLUENE 2 Ug/L-PPB
1P/304/OES] 72/ 103 ARSENIC mg/L-PPM
05%
IP/394/0E5! /2 {04 CHROMIUM mo/L-PPM
Z.05 o
iP/394/OES/ 12 105 AMMONIA mg/L—PFM
NH3 ONLY <.O§
AMMONIA mg/L-PPM
NH3 & NH4+ 44
\P/334/0E5] 12 108 COPPER Cho mg/L-PPM
0
IP/394/0ES] 72l 107 ZING mg/L-PPM
|2
IP/394/0E5 12 108 TRON mg/L-PPM
7.%

OPERATOR #1 ___ oMb

OPERATOR #2 CHO .




GZA GEOENVIRONMENTAL, INC.
LABORATORY SERVICES - GOLDER ASSOCIATES
GZA JOB NQ. 12695

iP/384/OESI  J21 ot | | BENZENE iy ug/L-PPB
IP/304/0E5]  J2 102 TOLUENE Z1 ug/L-PPB
(P/304/0ES/ 12 103 ARSENIC 05 mg/L-PEM
TP/304IOES] 121 104 CHRAOMIUM {5 mgL-FPM
O
IP/394/0E5! 12/ 105 AMMONIA .04 mg/L-PPM
NH3 ONLY !
AMMONIA mg/L-PPM
NH3 & NH4+ g1
\P/394/0ES] /2 106 COPPER <05 mg/L-PPM
\P/394/0E5]  j2 107 ZINC .5 mg/L-PPM
iP/304/OES] /21 108 IRON 3 mg/L-PPM

OPERATOR #1__ QS D

OPERATOR #2__ (MO




December 1991
Discharge Record
Approximate
‘E)gume to
Halls Brook
TASK {gallons)
1. Development and Step Test Water 40,000
(10/8/91 through 10/9/91)
2. System Operation/Calibration Test
3. Pumping Test
10/15/91 - 1230 through 1730 12,000
40 gpm to HBHA, 80 gpm to PMWA
* 10/15/91 - 1730 through 10/16/91 - 0400 75,600
120 gpm to HBHA
* 10/16/91 - 0400 through 0915 6,300
20 gpm to HBHA, 100 gpm to PMWA
10/16/91 - 0915 through 1700 55,800
120 gpm to HBHA
* 10/16/91 - 1700 through 1730 1,800
65 gpm to HBHA, 55 gpm to PMWA
* 10/16/91 - 1730 thorugh 10/17/51 - 0730 25,200
30 gpm to HBHA, 90 gpmto PMWA
* 10/17/91 - 0730 through 1000 18,000
120 gpm to HBHA
10/17/91 - 1000 through 1200 8,400
70 gpm to HBHA, 50 gpm to PMWA
* 10/17/91 - 1200 through 1500 16,200

90 gpm to HBHA, 30 gpm to PMWA

* 10/17/91 - 1500 through end of test 10/18/91 - 1300 158.400
120 gpm to HBHA

TOTAL 417,700

Golder Associates

Project No.: 913-6744

Approximate
olume to
Wetland
Mitigation Area

(gallons)

30,400

24,000

31,500

1,650

75,600

6,000

5400

174,550



APPENDIX F

Electronic and Manual Water Level Data



APPENDIX F
ELECTRONIC AND MANUAL WATER LEVEL DATA

Appendix F contains manual and digital water level measurement data
transmitted via both machine readable disk and hard COF . Appendix F has been
Erovided in written hard copy to the following parties: S)l('{T, ETEEPA, MDEF, and

older. Owing to the possibility of potential errors on or unrecognized changes
to the machine readable disk version of this information, only the accompanyin
written hard copy of this information should be considered the formal submitta
by Golder Associates Inc. It is the responsibility of the recipient to assure that the
in{;)rmat'ion on the machine readable disk is consistent with the written hard copy
submittal.

Golder Associates



US EPA New England
Superfund Document Management System
Image Target Sheet

SDMS Document ID #: 230924

Site Name: INDUSTRI-PLEX

File Number: 6.4

Purpose of Target Sheet:
[ 1 Oversized [ 1T Color

[ X] Non-Paper Media [ ] Other (Provide purpose below)

Document Type this Target Sheet Replaces:

[ ] Map [ 1 Photograph [ 1 Graph/Chart

[ ] Video [ 1 CompactDisk [X ] Other (Specify
below)

FLOPPY DISK

Description or Comments:
Retrieval:

[ ] Stored outside site file [ 1] Available in PDF

To View This Document, Please Contact the EPA New England
Superfund Records and Information Center
Telephone (617) 918 1440



APPENDIX G
Arittumetic Plcts of Time Versus Drawdown
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MANUAL WATER LEVELS
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APPENDIX H
Neuman Type Curve Analysis - Theory and Type Curve Development

Theory
Neuman (1972) developed a theory of delayed water table response which is

based on defined physical parameters for unconfined aquifers. Neuman treats
unconfined aquifers as compressible systems and the water table as a moving
upper boundary. Neuman (1975) developed type-curve methods to analyze
pumping test data for fully and partially penetrating pumping and observations
wells based on his theories. The general solution for drawdown is a function of
both the distance from the well and the elevation head. Using this method, the
horizontal hydraulic conductivity, vertical hydraulic conductivity, storage
coefficient, and specific yield can be determined.

Delayed water table response (delayed yield) trends are evidenced on log
drawdown versus log time graphs by the presence of the following three
segments (Price, 1985).

1. In the first segment, covering a short period immediately after start
of pumping, the unconfined aquifer reacts in the same way as a
confined aquifer. Water is released instantaneously from storage by
the elastic deformation of the aquifer and by the expansion of the
water itself. Gravity drainage has not yet started.

2. The second segment of the drawdown versus time graph shows a
decrease in slope due to the replenishment by gravity drainage from
the interstices above the depression cone.

3. The third segment has a steeper slope and the trend approaches the
Theis curve. In the third segment there is equilibrium between
gravity drainage and the rate of water table drawdown.

The full development of these segments depends on the pumping period,

pumping rate, distance from the pumping well and the boundaries
(heterogeneities) encountered by the cone of depression during its expansion.

Golder Associates
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In Neuman's analysis, when the pumping well or the observation wells perforate
only a portion of the saturated thickness of the aquifer, the drawdown at any
point in the aquifer is given by (Neuman, 1975, p.337, Eq.26)

Q
s(rt) = ZH—TSD 0
where:
s: drawdown (L);
r: radial distance from the pumping well (L);
t: time since pumping started (T);

Q:  pumping rate (L3/T);
T: transmissivity (L2 /T); and,

sp:  Neuman well function (dimensionless).

The Neuman well function, sp, is a complex integral function that can only be
evaluated numerically. s, may be expressed in terms of three independent
dimensionless parameters: o, 8, and tg (dimensionless time with respect to
the specific elastic storage) or ty (dimensionless time with respect to the specific
yield). The dimensionless time parameters are related to each other by the
equation;

t, =0 t, 2)

S
o = — (3)
Sy
rz
B =K., __ 4
b (4)
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The dimensionless time parameters are defined as follows.

Tt
te - =, ()
Tt
ty - $z (6)
where:
s: elastic storage coefficient = 5. b (dimensionless):
St specific elastic storage (L=1);
Syt specific yield (dimensionless);
b: saturated thickness of the aquifer (L);

Kp:  degree of vertical anisotropy = K, (vertical hydraulic conductivity)/K,
(horizontal hydraulic conductivity) (éimensionless); and,

r: radial distance from the pumping well (L).

When ¢ approaches zero (S is much less than S,) the number of independent
variables is reduced to two and s, can be integrated for different values of 8. The
results are two asymptotic families of type curves: Type A (sp versus {.) and Type
B (s, versus ty).

The method employed to determine aquifer parameters using the Neuman type
curves is presented stepwise below.

1. Plot the family of Neuman type curves of sj, versus {; and ¢,, for a
practical range of B8 values on log scales. In the present ase of
partially penetrating wells, type curves were generated using the

computer program DELAY2 oniginally developed by Neuman.

2. Plot the drawdown s versus the corresponding time also on log
scales for a given observation well at a distance r from the pumping
well.

3. Keeping the coordinate axes parallel, superimpose the time-

drawdown field data curve on Type B curves. Adjust the
superimposition until as much late time-drawdown field data as
possible fall on one of the Type B curves. Note the 8 value of the
selected Type B curve,
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10. .

11.

S,glect an arbitrary point B and note the coordinates SD*, t.* and s*,

£ Y

Calculate the transmissivity (T) and the specific yield (Sy) using the
equations:

Q SD'
-=— —=% (7)
dn s
S T 8

Superimpose the field data on the Type A curves, keeping the

coordinate axes of both graphs parallel to each other and matching

as much of the early time-drawdown data as possible to a particular

g:'lpe curve. The value B corresponding to this type curve must be
e same as that obtained previously from the Type B curves.

Select an arbifrary,point A on the superimposed curves and note its
Y * *
coordinates s, , ts ands ,t .

Calculate the transmissivity from Egq. (7) and the elastic storage
coefficient from the following equation:

*

Tt )
S =?;-£_z |

Having assessed the transmissivity, usually as the average from the
earclly and late data, unless boundag' effects occurred, the horizontal
e

hydraulic conductivity (K,) can be determined using the formula:
T
K, - - ©)

The degree of vertical anisotropy (Kp) is obtained from the value of
B8 according to:

b
Ky_ 8 — (10)
rz

By knowing the values of K, and K, the vertical hydraulic
conductivity (K, } can be determined using the relationship:

K, - KpK, (11)
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12.  The specific elastic storage of the aquifer is calculated from:
S

Se = —
b

s = (12)

Type Curve Development
Type curves were generated using the computer program DELAY2 for the two

aquifer thickness scenarios discussed in Section 5.2.2 In the first case, the base of
the aquifer was considered to be at the top of bedrock/till. Geometric data for the
pumping well and observation wells are presented in Table 5. Based on these
parameters, a set of type curves was prepared (Neuman type curves A and B)
using DELAY 2 for each of the following geometries. These type curves are
presented in Appendix H-1.

o Type curves 1A and 1B for observation wells screened in the upper
part of the aquifer close to the phreatic surface (P-25).

0 Type curves 2A and 2B for observation wells screened in the middle
part of the aquifer (P-2I, OW-48, OW-50A).

0 Type curves 3A and 3B for observation wells screened in the upper
fart of the zwuifer but over a larger interval than type curves 1A and
B (P45, OW-48A, OW-49A).

0 TyFe curves 4A and 4B for observation wells screened in the lower
half of the aquifer (P-1, P-2D, P-3S, P-4, P-6, P-7, P-8, OW-49, OW-
50).

o Type curves 5A and 5B for observation wells screened in the middle
Eart of the aquifer but over a larger interval than type curves 2A and
B (OW-12).

A second set of type curves was developed based on an effective aquifer thickness
of 65 feet including the Glacial Till (5 feet) and a conservative estimate of the
thickness of the fractured and weathered bedrock (10 feet). Based on this
approach, another set of observation well geometries is presented in Table 7.
Based on these parameters a further set of type curves were prepared (Neuman
type curves A' and B') using DELAY2 for each of the following observation well
geometries. These type curves are presented in Appendix H-2.

o Type curves 1A' and 1B’ for observation wells screened in the upper
part of the aquifer close to the phreatic surface (I-25).
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0 Type curves 2A' and 2B’ for observation wells screened in the middle
part of the aquifer (P-2I, OW-48, OW-50A).

) Type curves 3A' and 3B' for observation wells screened in the upper
art of the %auifer but over a larger interval than type curves 1A"and
B (P-4S, OW-48A, OW-49A).

o Type curves 4A' and 4B' for observation wells screened in the lower
ha fogf 61)1.9 aquifer (P-1, P-2D, P-35, P41, P-6, P-7, P-8, OW-49, OW-
50, P-3D).

o Type curves 5A" and 5B' for observation wells screened in the middle
Eart of the aquifer but over a larger interval than type curves 2A' and

' (OW-12),
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Neuman Type Curves (Approach 2)
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